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Abstract

Background: Employees who engage in proactive burnout prevention can prevent burnout by changing aspects
of the work, home, and personal domain. However, these proactive behaviors may be impeded by high initial
levels of burnout. Based on the conservation of resources theory and the dual-pathway proactivity model, resources
were expected to play a vital role in the relationship between proactive burnout prevention and burnout through
two distinct processes: a resource-generation process in which proactive burnout prevention negatively affects
burnout through an increase in resources, and a resource-depletion process in which proactive burnout prevention
is hindered because high initial levels of burnout negatively affected resources.

Methods: A two-wave longitudinal panel design was used in which 617 employees, mainly employed in
government agencies, healthcare and education, were asked to complete an online survey twice with an interval of
1 month.

Results: Results of structural equation modelling showed clear evidence for the resource-generation process in the
work, home, and personal domain, and only limited evidence for the resource-depletion process. Solely in the
personal domain a small negative indirect effect of burnout on proactive burnout prevention through personal
resources was found.

Conclusions: The findings of this study confirm that employees can proactively prevent burnout by investing in
resources, yet proactive actions should be taken before increased burnout-complaints impede employees to do so.
This study contributes to scientific knowledge on proactive behaviors and burnout prevention by investigating the
mechanism underlying the temporal relationship between proactive burnout prevention and burnout. An
important practical implication of this study is that it highlights that more attention should be given to employees’
self-initiated actions to prevent burnout, as proactive burnout prevention can effectively reduce levels of burnout.
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Burnout has severe negative consequences for individ-
uals’ physical health and psychological wellbeing [1] as
well as organizational outcomes [2], which underscores
the importance of burnout prevention. Burnout is an oc-
cupational phenomenon that occupational stakeholders
and policymakers (i.e., employers, health and safety man-
agement, occupational physicians) need to address [3].
Since burnout develops in an interplay between em-
ployees and their environment [2], both employers and
employees can intervene to prevent burnout. While
employer-initiated burnout prevention programs have
been studied extensively (see for example, [4, 5], our un-
derstanding of how employees themselves can intervene
to prevent burnout needs to be enhanced [6].
Recently, Otto et al. [7] have conducted a qualitative

study to explore employees’ proactive actions aimed at
changing themselves or their environment to prevent
burnout. Findings of this study indicate that employees
take proactive actions in the work, home, and personal
domain to prevent burnout (i.e., proactive burnout pre-
vention [7];). These findings are in line with previous re-
search results showing that burnout is influenced by
factors beyond the workplace (e.g., [8, 9]), suggesting
that non-work factors need to be included when study-
ing burnout prevention.
Positive relationships between proactive employee be-

haviors (e.g., taking charge, innovative work behavior)
and work-related outcomes (e.g. organizational effective-
ness, work performance) are well established [10]. How-
ever, temporal associations between proactive behaviors
and employee wellbeing, as well as the potential mech-
anism through which these impact each other have re-
ceived less research attention [11, 12]. Previous research
has shown that proactive burnout prevention has a nega-
tive effect on burnout 3, 6, and 9 weeks later, and that
initial high levels of burnout may hinder or frustrate
proactive burnout prevention [13], indicating the need
to better understand the mechanisms underlying this
relationship.
According to the conservation of resources (COR) the-

ory [14, 15] resources play a central role in the develop-
ment of burnout. COR theory posits that individuals
strive to obtain and protect valued resources and when
these are threatened or lost, respond by investing re-
sources to maintain or restore resources. Drawing on
COR theory [14], Cangiano and Parker [11] propose a
model of the effect of proactivity on wellbeing, which
suggests a dual-pathway via which proactive behaviors
affect employees’ wellbeing; positively through a
resource-generation pathway, and negatively through a
strain pathway [16]. As previous research indicated that
proactive burnout prevention has a positive wellbeing
outcome (i.e., results in reduced levels of burnout) [13],
this could be the result of the resource-generation

pathway suggested by Cangiano and Parker’s [11] model.
However, at the same time, COR theory predicts that
proactive behaviors consume resources, and burned-out
employees who experience resource loss, may not have
the mental strength or energy to engage in proactive
burnout prevention, making them vulnerable to further
resource loss and ill health following a resource-
depletion process [17, 18].
The goal of this two-wave longitudinal study was to

examine the mediating role of resources in the temporal
relationship between proactive burnout prevention be-
haviors and burnout. In line with Cangiano and Parker’s
[11] resource-generation pathway a negative lagged in-
direct effect of proactive burnout prevention on burnout
through resources was expected. In addition, a negative
reversed indirect effect of burnout on proactive burnout
prevention through resources was expected, consistent
with the resource-depletion process of COR theory [14].
This study contributes to literature in several ways.

First, research into the mechanism underlying the tem-
poral relationship between proactive behaviors and well-
being outcomes is limited [12]. Therefore, this study
enhances scientific knowledge by investigating the medi-
ating role of resources in the temporal relationship be-
tween proactive burnout prevention and burnout.
Second, Cangiano and Parker’s [11] proposed model of
the effect of proactivity on wellbeing was used as one of
the theoretical frameworks to examine the mediating ef-
fect of resources in this relationship. As far as we know,
this model has not been extensively empirically tested,
nor has it been linked to proactive burnout prevention.
Third, this study not only investigated lagged, but also
reversed and combined relationships between proactive
behaviors, resources, and burnout. Most of the existing
studies only examined lagged effects and/or used cross-
sectional designs [12], which inhibits inference regarding
causality and reciprocity. Fourth, this study applied an
integrative approach to proactive behaviors and burnout
prevention, including factors both within and beyond
the work environment. To the best of our knowledge,
this study is the first to examine the mediating role of
resources in the relationship between proactive behav-
iors and burnout in the work, home, and personal
domain.

Proactive burnout prevention
The definition and assessment of burnout have been
under discussion (e.g., [19, 20]). Up until now the
Maslach Burnout Inventory (MBI) has been the most
used questionnaire to define and measure burnout [19].
However, since the MBI appears to suffer from concep-
tual, technical and practical imperfections [19, 20], the
development of a new tool for assessing burnout was
considered necessary [19]. Therefore, Schaufeli, De
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Witte, and Desart [19, 20] have recently developed the
burnout assessment tool (BAT), in which the problems
with the MBI were addressed. Although first studies
with the BAT show promising results [19, 21], more re-
search is needed to validate this tool and address pos-
sible limitations. Notwithstanding the possible
shortcomings of the BAT, the burnout assessment tool
and its definition of burnout were used in this study, to
concur with the latest research developments regarding
burnout.
Based on the BAT, burnout is defined as a work-

related condition that is characterized by exhaustion,
mental distancing, and impairment to regulate emotional
and cognitive processes [19, 20]. These four core com-
ponents can be accompanied by secondary symptoms
such as depression and non-specific psychological and
psychosomatic distress [19, 20]. Amongst the most influ-
ential models for studying job burnout are the job
demand-control (JD-C) [22] model and the COR theory
[14, 15]. This research draws upon COR theory, because
of its ability to base a wider range of hypotheses on than
those provided by theories that focus on a single re-
source [15]. According to COR theory [14], burnout is
the result of a resource depletion process caused by on-
going exposure to stressors. Resources are those entities
valued by individuals that serve as means to achieve
goals and include personal (e.g., self-efficacy), social (e.g.,
co-worker social support), and condition (e.g., auton-
omy) resources (e.g., [15]). Psychological stress occurs
when there is a perceived threat of resource loss, when
resources are actually lost, or an anticipated regain of re-
sources is not obtained after an investment in resources
[14]. Employees who experience limited resources are
more at risk to resource loss, as an initial loss begets fu-
ture resources loss, leading to spirals of loss which may
ultimately leave the employee burned out [17]. To pre-
vent burnout, employees could therefore take initiative
to avoid resource depletion, by proactively attempting to
increase or maintain resources.
Proactive behaviors are described as self-initiated,

change-oriented and future-focused actions aimed at an
improved outcome [23]. Over the past years, various
proactive concepts, such as voice (speaking up in a con-
structive manner with an intent to improve rather than
merely criticize) and taking charge (voluntary, change-
oriented behavior aimed at the improvement of work
processes) have been developed and examined in differ-
ent domains, showing that these behaviors can be bene-
ficial to organizational and individual effectiveness (e.g.,
[24]). Findings of an exploratory qualitative study [7] in-
dicate that participants who were confronted with high
demands in the workplace and/or demanding situations
at home (e.g., stressful life events, taking care of elderly
family member), reported to take self-initiated actions in

the work, home, and personal domain, to protect or (re)
gain resources to prevent burnout (i.e., proactive burn-
out prevention). These study results are consistent with
conceptual research [25] and empirical studies [26] sug-
gesting that stressors can prompt proactive behaviors
aimed at restoring the imbalance between a current and
desired situation to improve wellbeing [23]. To illustrate
proactive burnout prevention in the work domain, em-
ployees can ask their coworkers for help or advice, if ne-
cessary. Extensive research has shown that social
support from coworkers is associated with reduced levels
of burnout (e.g., [27, 28]), indicating that proactively ask-
ing coworkers for help or advice may be effective to pre-
vent burnout. Similarly, in the home domain, employees
can ask their family or friends for help or advice. Previ-
ous study results showed that social support from family
or friends was also related to lower levels of burnout
[28, 29], suggesting that proactively seeking social sup-
port from family or friends may also be effective to pre-
vent burnout. An example of proactive burnout
prevention in the personal domain is improving/main-
taining physical health. As previous studies have shown
negative relationships between physical health and burn-
out [30], proactively maintaining or improving one’s
physical health is assumed to prevent burnout.
Findings of the aforementioned exploratory study [7]

suggested that the participants who did not indicate to
be motivated to take proactive action to prevent burn-
out, appeared to deal with high demands by using non-
proactive strategies, such as psychological disengage-
ment and/or alcohol disengagement (e.g., practicing
hobbies, drinking alcohol) [31]. These strategies seemed
more focused on reactively trying to relief mental and
physical strain symptoms on a daily basis, than on pro-
actively addressing the causes of the high demands to
avoid burnout. However, it is questionable whether re-
peatedly attempting to regain lost resources is a success-
ful approach in the long run, as previous research has
shown that employees who are exposed to prolonged
high job demands may not recover sufficiently from
work and suffer from increased levels of burnout [32]. It
seems therefore recommendable to take a proactive ap-
proach to prevent burnout.
In a subsequent, four-wave panel study, Otto et al.

[13] found that proactive burnout prevention negatively
affected burnout 3, 6, and 9 weeks later, and conversely,
burnout negatively affected proactive burnout preven-
tion 3, 6 and 9 weeks later. These findings indicate that
whereas employees who engage in proactive burnout
prevention are more likely to prevent burnout, this be-
havior could be hindered of frustrated by initial high
levels of burnout. These results are in line with COR
theory [14], which predicts that employees who pro-
actively invest resources to maintain or protect resources
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may prevent burnout, whereas burned out employees
may lack the resources to take proactive action. Based
on the findings of Otto et al. [7, 13] this study included
the following proactive burnout prevention behaviors in
the work home, and personal domain (see Table 1).
Two proactive burnout prevention behaviors specified

in previous research [7] (feedback seeking and reducing
hindering job demands) were not included in this study,
as the relationship between these proactive burnout pre-
vention behaviors and burnout did not show unequivo-
cal results [13, 33].

The mediating role of resources
Research into how proactive behaviors affect wellbeing
outcomes is scarce [12]. However, knowledge of the po-
tential mechanisms underlying the relationship between
proactive burnout prevention and burnout is important,
to understand how and why employees differ in their en-
gagement in these behaviors. COR theory [14] and previ-
ous study findings [7] suggest that resources play a
central role in the relationship between proactive burn-
out prevention and burnout. Based on COR theory, Can-
giano and Parker [11] propose a ‘model of the effect of
proactivity on mental health and wellbeing’ consisting of
two potential pathways through which proactive behav-
iors can impact wellbeing outcomes; positive through a
resource-generation pathway, where proactivity can for
instance boost self-efficacy and increase resources, which
in turn can lead to positive wellbeing outcomes; and
negative through a strain pathway, where proactivity
may possibly create role overload and drains resources,
which can lead to negative wellbeing outcomes. Can-
giano and Parker [11] posit that whether the wellbeing
outcomes of proactive behaviors are positive or negative,
is influenced by various contextual (e.g., social support)
and individual (e.g., motivation, self-efficacy) factors.
Previous research has shown that proactive burnout

prevention can positively affect wellbeing (i.e., the

prevention of burnout; [13]). Therefore, it is expected
that proactive burnout prevention will follow the
resource-generation process as proposed by Cangiano
and Parker’s [11], such that employees who engage in
these behaviors are expected to prevent burnout out by
increasing resources. However, as predicted by COR the-
ory [14], employees who experience high initial levels of
burnout may perceive a threat to resources or may have
actually lost resources, and are therefore expected to en-
gage less in proactive burnout prevention as a result of
reduced resources. Too high initial levels of burnout
may therefore hinder proactive burnout prevention fol-
lowing a resource-depletion process. Since burnout de-
velops gradually, proactive actions to prevent burnout
should be taken in a timely manner, before resources are
lost and the resource pool becomes too depleted to be
able to invest resources to maintain or regain resources.
Few studies have used Cangiano and Parker’s [11]

propositions to empirically examine the role of resources
in the relationship between proactive behaviors and
wellbeing. Results of a daily survey study by Cangiano
et al. [16] showed that employees’ daily proactive work
behavior was positively related to day-levels wellbeing
outcomes (i.e., vitality) through personal resources (i.e.,
perceived competence). However, daily proactive behav-
ior at work undermined end-of-the-work day wellbeing
(i.e., detachment) through anxiety, in particular for em-
ployees who perceived their supervisor as highly punitive
[16].
Results of Zacher et al. ‘s [12] study into the dynamic

effects of personal initiative (a broad form of proactive
work behavior to overcome barriers and achieve goals;
[25]) on engagement and exhaustion, were partially con-
sistent with those of the dual-pathway model [11]. Find-
ings indicated that although high initial levels of
proactive behavior (i.e., personal initiative) may expand
resources and be beneficial for employees’ wellbeing, an
increase in proactive behaviors can have negative conse-
quences, through an inflated expenditure of personal re-
sources (i.e., positive mood). Zacher et al. [12] also
examined a reverse causal model; yet this yielded no sig-
nificant indirect effects.
The present study examined the mediating role of re-

sources in the lagged and reversed relationships between
proactive burnout prevention and burnout. The general
assumption about the mediating role of resources in the
proactive burnout prevention – burnout relationship
were applied to three specific domains: work, home and
personal. The proposed relationships were analyzed in
each domain separately, to obtain a clear and straightfor-
ward insight into the underlying mediating mechanism
while excluding entangling cross domain interferences.
Based on COR theory [14], Cangiano and Parker’s [11]
dual-pathway proactivity model and previous research

Table 1 Proactive Burnout Prevention: Domains and Proactive
Actions

Domain Proactive action

Work Increasing/maintaining job control

Increasing/maintaining supervisor social support

Increasing/maintaining coworker social support

Seeking/performing tasks that energize

Home Increasing/maintaining home autonomy

Increasing/maintaining home social support

Reducing work-home conflict

Personal Improving/maintaining physical health

Improving/maintaining psychological wellbeing

Engaging in relaxing activities
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results showing a negative reciprocal relationship be-
tween proactive burnout prevention and burnout [13]
the following hypotheses were formulated regarding ex-
pected relationships in the work, home, and personal
domain:

– Hypothesis 1: Resources mediate the negative
relationship between proactive burnout prevention
and burnout, such that proactive burnout
prevention has a positive effect on resources, which
in turn are negatively related to burnout.

– Hypothesis 2: Resources mediate the negative
relationship between burnout and proactive burnout
prevention, such that burnout has a negative effect
on resources, which in turn are positively related to
proactive burnout prevention.

Method
Study design and participants
This study used a two-wave longitudinal panel design.
Participants were recruited through several channels in
the Netherlands. Employees of several organizations in
different industries were asked by their employer to par-
ticipate voluntarily in this study. In addition, participants
were recruited through the personal network of an
intern. Participants had to meet the following inclusion
criteria: employees who are 18 years or older and are not
on long-term sick leave (6 weeks or longer) at the time
of the study. Employees of the participating organiza-
tions were informed about the study via an email mes-
sage or a message on intranet containing a link to the
online survey. After clicking on the link, the participants
first received detailed information on the study goals
and procedure, a notification that participation was vol-
untary and could be withdrawn at any time during data
collection, and information on the storage of data (in
line with General Data Protection Regulation [34]). Next,
participants were asked for their informed consent, be-
fore they could actually start answering questions. Par-
ticipants were asked to fill out the survey on two
measurement occasions with an interval of approxi-
mately 1 month. As an incentive, participants were of-
fered to receive their personal risk-profile put together
by the researchers, after they completed the survey on
both measurement occasions. The study was conducted
in accordance with the Declaration of Helsinki [35], and
the protocol was approved by an internal academic eth-
ical committee (registration number: U2019/02040/
HVM).
Data collection took place from June 2019 to April

2020. At T1 the survey was fully completed by 1088 par-
ticipants. The exact response rate could not be estab-
lished, since it was unknown how many people were
approached through the personal network of the intern

and thus had access to this research. At T2 the survey
was completed by 617 participants who also completed
the survey at T1 (dropout rate 43%). This final sample
was included in the analyses; 56.4% were female, the
average age was 44.0 years (SD = 11.3), and 57.5% had
higher vocational education or a university degree. Par-
ticipants worked on average 34.7 h per week (SD = 7.5)
and were mainly employed in three sectors: government
(47.3%), healthcare (35.2%), and education (8.8%). Ana-
lysis testing for systematic dropout from T1 to T2 re-
vealed no significant differences in terms of gender,
education level, average working hours, and industry,
but did show a significant difference in age between par-
ticipants who only completed the survey at T1 and the
participants who completed the survey on both occa-
sions. The average age of those who responded on both
occasions (N = 617) was higher (M = 44.0, SD = 11.3),
than of those who only completed the survey at T1 (N =
471; M = 41.3, SD = 11.4, t(1086) = − 2.69, p < .001). With
regard to the study variables at T1, the dropouts re-
ported a slightly lower level of job resources (M = 2.97,
SD = .43) than the participants who completed the sur-
vey on both occasions (M = 3.03, SD = .45, t(1086) = −
2.11, p = .035). In addition, the dropouts also scored
lower on the proactive burnout prevention behaviors:
engaging in relaxing activities (M = 3.87, SD = .63) and
improving/maintaining physical health (M = 2.97, SD =
.43) compared with the participants who completed the
survey on T1 and T2 (respectively, M = 3.90, SD = .64,
t(1086) = − 2.29, p = .022; M = 3.03, SD = .45, t(1086) = −
2.37, p = .018), although differences were very small (re-
spectively, ΔM = .03 and ΔM = .06).

Measures
Proactive burnout prevention in the work domain
Proactive burnout prevention in the work domain was
measured at T1 and T2 using 15 items of the Proactive
Burnout Prevention Inventory [33] that assessed increas-
ing/maintaining job control, increasing/maintaining
supervisor social support, increasing/maintaining co-
worker social support, and seeking/performing tasks that
energize. Sample items are: “I make sure, I am in control
of my workload”, and “I actively take on tasks that en-
able me to develop myself further”. Response categories
ranged from 1 (never) to 5 (always). Cronbach’s alpha
was .82 at both T1 and T2.

Proactive burnout prevention in the home domain
Proactive burnout prevention in the home domain was
measured at T1 and T2 using 9 items of the Proactive
Burnout Prevention Inventory [33] that assessed increas-
ing/maintaining home autonomy, increasing/maintaining
social support from family/friends, and reducing work-
home conflict. Sample items are: “I make sure I can
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organize my free time myself” and “I make sure I dis-
tance myself from work after hours”. Response categor-
ies ranged from 1 (never) to 5 (always). Cronbach’s
alpha was .78 at T1 and .79 at T2.

Proactive burnout prevention in the personal domain
Proactive burnout prevention in the personal domain
was measured at T1 and T2 using 10 items of the Pro-
active Burnout Prevention Inventory [33] that assessed
improving/maintaining physical health, improving/main-
taining psychological wellbeing, and engaging in relaxing
activities. Sample items are: “I make sure I engage
enough in sports”, and “I try to put stressful situations in
perspective” Response categories ranged from 1 (never)
to 5 (always). Cronbach’s alpha was .83 at both T1 and
T2.

Job resources
Autonomy and social support were used to
operationalize job and home resources, as research evi-
dence consistently shows that these are protective fac-
tors for the development of burnout (e.g., [27, 29]). Job
resources were measured at T1 and T2 using the follow-
ing 9 items: three items that assessed job autonomy and
three items that assessed coworker social support from a
scale developed by Bakker, Demerouti, and Verbeke
[36], based on the questionnaire of experience and
evaluation of work (QEEW) by Van Veldhoven and
Meijman [37], and three items that mirrored the items
to assess coworker social support were used to assess
supervisor social support. Example items are: “Do you
have control over how your work is carried out?”, “If ne-
cessary, can you ask your colleagues for help?”, and “If
necessary, can you ask your supervisor for advice?”. Re-
sponse categories ranged from 1 (never) to 4 (always).
Cronbach’s alpha was .82 at T1 and .81 at T2.

Home resources
Home resources were measured at T1 and T2 using the
following 6 items: three items assessing home autonomy
and three items assessing social support from family/
friends [36]. These 6 items mirrored the items used to
measure job autonomy and coworker/supervisor social
support [8]. Example items are: “Do you have control
over how you spend your free time?” and “If necessary,
can you ask your family/friends for help?”. Response cat-
egories ranged from 1 (never) to 4 (always). Cronbach’s
alpha was .79 at T1 and .84 at T2.

Personal resources
Self-efficacy and optimism were used to operationalize
personal resources [38]. Personal resources were mea-
sured by six items that assessed self-efficacy using the
Dutch adaption of the short version of the General Self-

Efficacy Scale (GSE-6 [39];) and three items that assessed
optimism using the Dutch version of the optimism scale
of the shortened Life Orientation Test-Revised (LOT-R
[40];). Example items are: “I can always manage to solve
difficult problems if I try hard enough” and “I’m always
optimistic about my future”. Response categories ranged
from 1 (strongly disagree) to 5 (strongly agree). Cron-
bach’s alpha was .81 at T1 and .83 at T2.

Burnout
Burnout was measured at both measurement occasions
using the 23 item Burnout Assessment Tool [20], covering
the four core components extreme exhaustion, emotional
and cognitive impairment, and mental distancing. An ex-
ample item is: “At work, I feel physically exhausted”. Re-
sponse categories ranged from 1 (never) to 5 (always).
Cronbach’s alpha was .95 at both T1 and T2.

Analysis
To test the hypotheses, structural equation modelling
(SEM) was performed with maximum likelihood estima-
tion using AMOS 25. First, to verify the stability of the
measures over time, configural and metric invariance for
the latent variables at both measurement occasions was
examined. Multi-group confirmatory factor analysis was
conducted to test the same measurement model at both
occasions [41]. The model specified that proactive burn-
out prevention items in a specific domain should load
on a latent variable proactive burnout prevention in this
domain. This approach was applied to all three domains.
For resources, the model similarly specified that re-
sources in a specific domain should load on a latent vari-
able resources in this domain. This approach was again
applied to all three domains. Also, for burnout, the
model similarly specified that the individual items
should load on a latent variable burnout.
Second, cross-lagged SEM models using robust standard

error maximum likelihood estimation were used to test the
hypotheses in the work, home, and personal domain separ-
ately. Proactive burnout prevention, resources, and burnout
were included in the structural equation model as latent vari-
ables [42]. The error terms of the latent factors at T1 and T2
were allowed to covary [43]. Three competing nested models
were compared for each of the three domains separately.
Model 1 (M1) included cross-lagged structural paths from
T1 proactive burnout prevention to T2 resources, and T2
burnout, and from T2 resources to T2 burnout; Model 2
(M2) included cross-lagged structural paths from T1 burn-
out to T2 proactive burnout prevention and T2 resources,
and from T2 resources to T2 proactive burnout prevention;
Model 3 (M3) included both aforementioned cross-lagged
structural patterns (normal and reversed causation), repre-
senting combined effects (see Figs. 1, 2 and 3).
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Model fit was assessed using the model chi-square
goodness-of-fit with degrees of freedom, Tucker Lewis
Index (TLI), comparative fit index (CFI), root mean
square of approximation (RMSEA), and the standardized
root mean square residual (SRMR) [41, 44]. Values of
TLI and CFI higher than .90 are considered acceptable

fit, values higher than .95 indicate good fit [41, 44].
RMSEA values below .08 suggest good fit, values ranging
from .08 to .10 indicate mediocre fit, and those higher
than .10 indicate poor fit [44]. SRMR indicates accept-
able fit when it produces a value lower than .10, it can
be interpreted as the indicator of good fit when it

Fig. 1 Proactive Burnout Prevention in the Work Domain, Job Resources, and Burnout. Note. * p < .05, **p < .01, *** p < .001

Fig. 2 Proactive Burnout Prevention in the Home Domain, Home Resources, and Burnout. Note. * p < .05, **p < .01, *** p < .001
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produces a value lower than .08 [45]. Chi-square differ-
ence testing was used to compare the models [46]. A sig-
nificant improvement in the χ2 value indicates a better
fit of the model. Bootstrapping analyses were conducted
to establish the significance of indirect effects.

Results
Descriptive statistics
Table 2 presents means, standard deviations, Cronbach’s
alpha’s, and correlations between the study variables.
The sociodemographic variables age and education cor-
related with study variables and were therefore con-
trolled for in the analysis.

Measurement invariance
Table 3 depicts the results of the measurement invari-
ance tests of the seven study variables (proactive burn-
out prevention in the work, home, and personal domain,
job, home, and personal resource, and burnout). As can
be seen from the results, applying the same structure for
the study variables at T1 and T2 provided good fit for all
study variables (TLI and CFI > .95; RMSEA < .080;
SRMR < .080). Constraining the factor loadings did not
significantly change the fit, as chi-square difference test-
ing showed no significant results (all p-values > .05) for
all study variables. Moreover, all items loaded signifi-
cantly on the latent variables for all study variables (all
p-values < .01). In sum, the results provided evidence for
measurement invariance for all study variables.

Model and hypotheses testing
Model comparison (depicted in Table 4) indicated that
in each domain the combined model (M3) exhibited the
best level of fit to the data (i.e., work domain: χ2(df =
26) = 62.74, p < .001; TLI = .93; CFI = .98; RMSEA = .093;
SRMR = .051, home domain: (χ2(df = 26) = 37.75,
p < .001; TLI = .96; CFI = .99; RMSEA = .068; SRMR =
.037; personal domain: χ2(df = 26) = 32.33, p < .001;
TLI = .98; CFI = .99; RMSEA = .060; SRMR = .039).
Moreover, Model 3 showed a significantly better fit to
the data compared to the lagged model (M1) (i.e., work
domain: Δχ2(Δdf = 2) = 31.70, p < .001; home domain:
Δχ2(Δdf = 2) = 32.28, p < .001; personal domain:
Δχ2(Δdf = 2) = 48.29, p < .001) and reversed model (M2)
(i.e., work domain: Δχ2(Δdf = 2) = 154.32, p < .001;
(Δχ2(Δdf = 2) = 151.57, p < .001; personal domain:
(Δχ2(Δdf = 2) = 158.36, p < .001). Since in each domain
Model 3 fitted the data better than the lagged and re-
versed models, this model was used to interpret the
lagged and reversed effects. The control variables age
and education were significant predictors of burnout
within all three domains, and significant predictors of
proactive burnout prevention in the work and home do-
main (see Figs. 1, 2 and 3).
Hypothesis 1 predicted for all three domains separately

that resources mediate the negative relationship between
proactive burnout prevention and burnout, such that
proactive burnout prevention has a positive effect on re-
sources, which in turn are negatively related to burnout.
Results supported Hypothesis 1 for the work, home, and

Fig. 3 Proactive Burnout Prevention in the Personal Domain, Personal Resources, and Burnout. Note. * p < .05, **p < .01, *** p < .001
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personal domain (see Figs. 1, 2 and 3). Proactive burnout
prevention in the work domain positively affected job re-
sources 1 month later (β = .42, p < .001), which in turn
were negatively related to burnout (β = −.17, p < .001).
Moreover, a significant negative effect of proactive burn-
out prevention in the work domain on burnout 1 month

later was found (β = −.32, BCa CI [−.388, −.241]), and
this relationship was mediated by job resources (β =
−.09, BCa CI [−.105, −.040]). Proactive burnout preven-
tion in the home domain positively affected home re-
sources 1 month later (β = .41, p < .001), which in turn
were negatively related to burnout (β = −.16, p < .001).

Table 3 Fit of Measurement Models to Test Measurement Invariance Study Variables

Model χ2 df TLI CFI RMSEA SRMR

PBPw Unconstrained 306.21*** 136 .97 .98 .032 .042

Factor loadings constrained 319.20*** 150 .97 .98 .030 .046

PBPH Unconstrained 43.14 36 .99 .99 .013 .021

Factor loadings constrained 69.43 54 .99 .99 .015 .022

PBPP Unconstrained 57.12 64 .99 .99 .014 .024

Factor loadings constrained 76.53* 55 .99 .99 .018 .027

Job Resources Unconstrained 113.37*** 36 .98 .99 .042 .022

Factor loadings constrained 121.46*** 44 .98 .99 .038 .029

Home Resources Unconstrained 16.98* 8 .99 .99 .030 .011

Factor loadings constrained 25.19* 13 .99 .99 .028 .039

Personal Resources Unconstrained 203.26*** 48 .94 .96 .051 .040

Factor loadings constrained 214.27*** 56 .94 .96 .048 .043

Burnout Unconstrained 622.62*** 344 .98 .99 .026 .025

Factor loadings constrained 638.53*** 366 .98 .99 .025 .026

Note. N = 617
PBPW Proactive Burnout Prevention in the work domain, PBPH Proactive Burnout Prevention in the home domain, PBPP Proactive Burnout Prevention in the
personal domain
*p < .05
***p < .001

Table 4 Goodness-of Fit Indices of the Models to Test the Hypotheses

Model χ2 Df TLI CFI RMSEA SRMR Comparison Δ Χ2 Δdf

Work domain

M1 PBPWT1 - > RJT2 - > BOT2 94.44*** 24 .91 .96 .106 .084

M2 BOT1 - > RJT2 - > PBPWT2 217.06*** 24 .78 .96 .167 .139

M3 Both paths 62.74*** 26 .93 .98 .093 .051 M1 vs M3 31.70*** 2

M2 vs M3 154.32*** 2

Home domain

M1 PBPHT1 - > RHT2 - > BOT2 73.03*** 24 .93 .97 .093 .082

M2 BOT1 - > RHT2 - > PBPTT2 180.32*** 24 .82 .92 .151 .126

M3 Both paths 37.75*** 26 .96 .99 .068 .037 M1 vs M3 32.28*** 2

M2 vs M3 151.57*** 2

Personal domain

M1 PBPPT1 - > RPT2 - > BOT2 80.62*** 24 .94 .97 .096 .081

M2 BOT1 - > RPT2 - > PBPPT2 190.69*** 24 .83 .93 .155 .143

M3 Both paths 32.33*** 26 .98 .99 .060 .039 M1 vs M3 48.29*** 2

M2 vs M3 158.36*** 2

Note. N = 617
PBPW Proactive Burnout Prevention in the work domain, RJ Job Resources, PBPH Proactive Burnout Prevention in the home domain, RH Home Resources, PBPP
Proactive Burnout Prevention in the personal domain, RP Personal Resources, BO Burnout
***p < .001
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Additionally, a significant negative effect of proactive
burnout prevention in the home domain on burnout 1
month later was found (β = −.29, BCa CI [−.362, −.201]),
and this relationship was mediated by home resources
(β = −.06, BCa CI [−.095, −.038]). Proactive burnout pre-
vention in the personal domain positively affected per-
sonal resources 1 month later (β = .42, p < .001), which
in turn were negatively related to burnout (β = −.29,
p < .001). In addition, a significant negative effect of pro-
active burnout prevention in the personal domain on
burnout 1 month later was found (β = −.36, BCa CI
[−.434, −.283]), and this relationship was mediated by
personal resources (β = −.13, BCa CI [−.161, −.093]).
Hypothesis 2 predicted for all three domains separately

that resources mediate the negative relationship between
burnout and proactive burnout prevention, such that
burnout has a negative effect on resources, which in turn
are positively related to proactive burnout prevention.
Results did not support Hypothesis 2 for the work and
home domain, whereas they did support Hypothesis 2
for the personal domain, although the indirect effect was
small. In the work domain, no significant negative effect
of burnout on job resources 1 month later was found
(β = −.05, p = .129), yet results showed a positive rela-
tionship between job resources and proactive burnout
prevention in the work domain (β = .16, p < .001). More-
over, although results showed a significant negative ef-
fect of burnout on proactive burnout prevention in the
work domain 1 month later (β = −.22, BCa CI [−.306,
−.128]), no mediating effect of job resources on this rela-
tionship was found (β = −.01, p = .128, BCa CI[−.022,
.003]). In the home domain, results did not show a sig-
nificant negative effect of burnout on home resources 1
month later (β = −.06, p = .061), yet results did show a
positive relationship between home resources and pro-
active burnout prevention in the home domain (β = .24,
p < .001). Although a significant negative effect of burn-
out on proactive burnout prevention in the home do-
main 1 month later was found (β = −.23, BCa CI [−.312,
−.159]), results showed no mediating effect of home re-
sources on this relationship (β = −.01, p = .128, BCa CI
[−.032, .001]). In the personal domain, burnout nega-
tively affected personal resources 1 month later (β =
−.10, p < .001), which in turn positively affected proactive
burnout prevention in the personal domain (β = .17,
p < .001). Additionally, a significant negative effect of
burnout on proactive burnout prevention in the personal
domain 1 month later was found (β = −.26, BCa CI
[−.338, −.175]), and this relationship was mediated by
personal resources (β = −.02, BCa CI [−.034, −.006]).

Discussion
The goal of the present study was to examine the medi-
ating role of resources in the temporal relationship

between proactive burnout prevention and burnout.
Based on COR theory [14], the dual-pathway model of
the effect of proactivity on wellbeing [11], and previous
research results [13], a two-wave panel design was used
to investigate whether employees who engage in pro-
active burnout prevention are more likely to prevent
burnout through increased levels of resources (i.e.,
resource-generation process) and whether these behav-
iors are inhibited as result of reduced levels of resources
caused by high initial levels of burnout (i.e., resource-
depletion process). These processes were examined in
the work, home, and personal domain separately, to gain
a clear and forthright insight into the mediating mech-
anism underlying the proactive burnout prevention –
burnout relationship, while excluding intertwining cross
domain inferences.
Findings of this study supported the resource-

generation process; within all three domains a negative
indirect effect of proactive burnout prevention on burn-
out through resources was found, such that proactive
burnout prevention positively affected resources, which
in turn were negatively related to burnout. These found
lagged effects are consistent with Cangiano and Parker’s
[11] notion and empirical study findings [12, 16] that
proactive behaviors can positively affect wellbeing fol-
lowing a resource-generation pathway. Specifically, re-
sults confirm that proactive burnout prevention can be
effective in reducing levels of burnout through their
positive effect on resources. This important result indi-
cates that employees themselves can be in charge of
building or protecting the resources they value or need
to prevent burnout. This study did not find evidence for
Cangiano and Parker’s [11] proposed strain pathway, in-
dicating a negative effect of proactive behavior on well-
being, as proactive burnout prevention positively
affected resources, which in turn were related to reduced
levels of burnout in all three domains.
In addition to the found negative indirect effect of pro-

active burnout prevention on burnout through increased
resources, results of examining the lagged effects showed
that proactive burnout prevention has a direct negative
effect on burnout as well. Taking proactive action to
prevent burnout may have already influenced employees’
experienced burnout complaints, although these actions
may not (yet) have led to an actual increase in resources.
Previous research suggests that beneficial effects of pro-
active behaviors on wellbeing may simply stem from en-
gaging in these behaviors [47, 48]. However, findings
also indicate that there may be other mechanisms
underlying the temporal relationship between proactive
burnout prevention and burnout.
Contrary to expectations, the results of examining the

reversed effects of burnout on proactive burnout preven-
tion through resources only showed limited evidence for
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the hypothesized resource-depletion process. Only in the
personal domain a small negative indirect effect of burn-
out on proactive burnout prevention through personal
resources was found. However, consistent with previous
research results [13], there was a negative direct effect of
burnout on proactive burnout prevention within all
three domains. Also, in line with previous research that
indicated that individual and contextual factors re-
sources predict proactive behaviors [10], resources were
positively related to proactive burnout prevention.
Unexpectedly, findings showed no meaningful negative

direct (reversed) effect of burnout on resources, apart
from a small negative effect of burnout on personal re-
sources in the personal domain. As such, these findings
are largely inconsistent with one of the main corollaries of
COR theory that initial resource loss instigates further loss
leading to loss cycles [17]. Previous research confirmed
that burnout, reflecting a situation of resource loss [14],
can induce a loss cycle [49]. Ten Brummelhuis et al. [49]
found that initial levels of burnout predicted future burn-
out through a decrease in job resources and an increase in
job demands. Since the initial levels of burnout measured
in the study of Ten Brummelhuis et al. [49] appeared on
average to be higher than the initial levels of burnout mea-
sured in the current study, this may have influenced re-
sults. The mean score on burnout at T1 was 1.94, which
refers to the response category ‘seldom’. This may have
made it difficult or unnecessary to reduce burnout further
over time. In fact, higher initial levels of burnout indicate
higher vulnerability to further resource loss [17]. More
longitudinal research is needed to investigate at what level
of burnout complaints it becomes difficult or impossible
to engage in proactive burnout prevention.
The findings of examining the reversed effects of burn-

out on proactive burnout prevention are consistent with
previous research by Zacher et al. [12], who also found
no negative effects of exhaustion on personal and job re-
sources, and thus no mediating effect of personal and
job resources in the relationship between exhaustion
and personal initiative. A possible explanation for the
differences found in effects of burnout on resources be-
tween the study of Ten Brummelhuis et al. [49] on one
hand and the present study and the study by Zacher
et al. [12] on the other hand, may be the difference in
time intervals used in the various studies. The current
study used a one-month time interval, Zacher et al. [12]
used two, six-month time intervals, and Ten Brummel-
huis et al. [49] used a 2 year time interval to examine ef-
fects. Burnout develops gradually over time [14] and
employees who experience burnout complaints become
protective and defensive of their remaining resources to
prevent further resource depletion [50]; it may therefore
take longer than a few months before the negative ef-
fects of burnout on resources become evident.

In sum, examination of the lagged and reversed effects
of proactive burnout prevention in the work, home, and
personal domain on burnout revealed that, within all
three domains, proactive burnout prevention can pre-
vent burnout directly and indirectly through an increase
in resources and, conversely, burnout can hinder or frus-
trate the engagement in these behaviors. Moreover, con-
sistent with previous research [13], the specified
combined effects model (including both lagged and re-
versed effects) showed better fit to the data than the sep-
arate lagged and reversed models within all three
domains, indicating that proactive burnout prevention
and burnout mutually influence each other negatively
over time. These findings indicate that proactive burnout
prevention within and outside of the workplace is effect-
ive in preventing burnout by positively affecting re-
sources, yet employees should take action in a timely
manner, before burnout complaints hinder or frustrate
them from doing so.
This study was the first to investigate the temporal re-

lationships between proactive behaviors and burnout in
the work, home, and personal domain separately. Previ-
ous research of potential effects of proactive behaviors
on wellbeing are limited [12] and most research has fo-
cused on the relationships between proactive behaviors
in the work environment and wellbeing. Findings of this
study add to knowledge by showing that not only pro-
active burnout prevention in the work domain is effect-
ive in preventing burnout, but proactive burnout
prevention in both the home and personal domain con-
tribute to reduced levels of burnout as well. This con-
firms that to prevent burnout it is important to include
factors within and beyond the workplace.

Limitations and directions for future research
A few methodological limitations regarding the present
study should be recognized. First, a novel instrument
(burnout assessment tool – BAT) was used to define
and assess burnout [19]. Although first studies on the
validity and reliability of the BAT show promising re-
sults, possible limitations regarding this tool and its def-
inition of burnout still need to be addressed in future
research [19, 21]. In addition, in this study the core com-
ponents of the BAT were assessed (extreme exhaustion,
emotional and cognitive impairment, and mental distan-
cing) and not the secondary symptoms (psychological
and psychosomatic complaints) [19, 20]. As such, this
limits our inferences on the relationship between pro-
active burnout prevention and burnout, to these four
dimensions.
Second, the results were based on self-reports, which

are prone to social desirability and common method bias
[51]. Although measures were in place to prevent this,
such as giving clear instructions and emphasizing that
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results would be handled confidentially and could not be
traced back to individual employees, future studies
might also include more objective ratings of employees’
proactive burnout prevention behaviors provided by
their supervisors, coworkers, family members and/or
friends.
Third, although the sample was heterogenous in terms

of gender, age, and education, almost half of the partici-
pants were employed in government agencies. This may
limit generalizability to employees in other sectors, such
as transportation, construction, and production. A cer-
tain level of autonomy is required to engage in proactive
behavior [10]. Previous research results have found dif-
ferences in the extent to which employees experience
autonomy in different industries [52], suggesting that in
some industries it may be more difficult to take pro-
active actions to prevent burnout, than in others.
Fourth, another possible limitation in terms of the

generalizability of the results may be that this study was
conducted in the Netherlands and all participants were
Dutch. Research has shown that engagement in pro-
active behaviors in individualist national cultures, such
as the Netherlands, is higher than in collectivist national
culture [53]. Future studies should include participants
from more industries and nationalities to examine
whether the findings can be replicated in other sectors
and cultures.
In the present study, resources were examined as

underlying mechanism in the relationship between pro-
active behaviors and burnout. Instead of resources, fu-
ture studies could investigate the mediating role of
demands in the temporal relationship between proactive
burnout prevention and burnout. As mentioned, Ten
Brummelhuis et al. [49] found that burnout induces loss
cycles not only through decreased resources, but also
through increased job demands. Bakker and Costa [54]
suggest that burned-out employees are less able to focus
on tasks and make more mistakes due to health prob-
lems (e.g., cognitive impairments, insomnia), resulting in
an accumulation of job demands. Research on the medi-
ating effect of demands in the relationship between pro-
active behaviors and burnout is scarce and focused on
work-related demands [48]. In addition to job demands,
the role of home and personal demands in the relation-
ship between proactive behaviors and burnout could be
included in future studies [38].
Future studies could also investigate other factors that

may have an impact on the temporal relationship be-
tween proactive burnout prevention and burnout. For
instance, conceptual and empirical research [11, 55] in-
dicate that the relationship between proactive behaviors
and wellbeing outcomes is moderated by type of feed-
back (positive of negative) and motivation (autonomous
vs controlled). Moreover, boundary conditions, such as a

supportive social climate and leadership style also seem to
affect the use and effect of proactive behaviors [10, 23].
A last suggestion for further investigation is to examine

how proactive burnout prevention, as self-initiated action
to prevent burnout, relates to employer-initiated interven-
tions to prevent burnout. Meta-analytical review studies of
burnout prevention interventions have shown that these
programs have small, albeit lasting effects [4, 5]. Moreover,
most of these interventions focused on employer-initiated
interventions in the workplace and have generally not in-
cluded factors outside the work environment. The results
of the present study indicate that tailored individual strat-
egies, in the form of proactive burnout prevention, may
complement top-down interventions to increase the over-
all effectiveness of burnout prevention interventions.

Practical implications
An important practical implication of this study is that
(more) attention should be given to employees’ self-
initiated actions to prevent burnout, as proactive burnout
prevention can effectively decrease levels of burnout, pro-
vided these behaviors are timely activated. Not only does
proactive burnout prevention have a direct impact on re-
ducing levels of burnout, but these behaviors can also
boost resources, which in turn positively affect employee
wellbeing. Based on the findings of the present study, a
self-management intervention could be developed, which
creates awareness for proactive burnout prevention and
inspires employees to develop these behaviors. This does
not imply that employees alone are responsible for burn-
out prevention. Foremost, employers should be made
aware that employees will only engage in proactive behav-
iors if they feel safe enough and encouraged to do so [10].

Conclusions
This study contributes to literature by enhancing our
understanding of the mechanism underlying the tem-
poral relationship between proactive behaviors and
burnout. Findings of this study confirm that employees
can proactively prevent burnout by investing in re-
sources. Yet, such proactive burnout prevention may be
impeded by high initial levels of burnout. Results indi-
cate that an integrative approach to burnout prevention
is recommended, as employees’ proactive actions in the
work, home, and personal domain negatively affected
burnout. More attention should be given to employees’
self-initiated actions to prevent burnout.

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12889-021-10670-7.

Additional file 1:. Means and standard deviations of proactive burnout
prevention inventory items (T1).

Otto et al. BMC Public Health          (2021) 21:599 Page 13 of 15

https://doi.org/10.1186/s12889-021-10670-7
https://doi.org/10.1186/s12889-021-10670-7


Additional file 2:. BCa CI intervals.

Additional file 3: Supplementary Material. Proactive Burnout
Prevention Inventory.

Acknowledgements
Not applicable.

Authors’ contributions
Conceptualization: MO, JVR, NH, KvD; Methodology: MO, JVR; Software: na;
Validation: MO, JVR; Formal Analysis: MO, JVR; Investigation: MO; Resources:
MO; Data Curation: MO; Writing – Original Draft Preparation: MO; Writing –
Review & Editing: JVR, NH, KvD; Visualization: MO; Supervision: KvD; Project
Administration: MO; Funding Acquisition: MO. The author(s) read and
approved the final manuscript.

Funding
APC will be funded by the Open University of the Netherlands.

Availability of data and materials
The datasets generated during and/or analyzed during the current study are
available from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
The study was conducted in accordance with the Declaration of Helsinki,
and the protocol was approved by the Ethical Committee of the Open
University of the Netherlands (registration number: U2019/02040/HVM).
Informed consent from respondents was taken electronically prior to them
undertaking the survey.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interest

Received: 10 December 2020 Accepted: 18 March 2021

References
1. Salvagioni DAJ, Melanda FN, Mesas AE, González AD, Gabani FL, de Andrade

SM. Physical, psychological and occupational consequences of job burnout:
a systematic review of prospective studies. PLoS One. 2017;12(10):1–29. 12
5483434.

2. Maslach C, Schaufeli WB, Leiter MP. Job burnout. Annu Rev Psychol. 2001;
52(1):397–422. 4445608. https://doi.org/10.1146/annurev.psych.52.1.397.

3. Chirico F, Heponiemi T, Pavlova M, Zaffina S, Magnavita N. Psychosocial risk
prevention in a global occupational health perspective. A descriptive
analysis. Int J Environ Res Public Health. 2019;16(14). 31336707.

4. Awa WL, Plaumann M, Walter U. Burnout prevention: a review of
intervention programs. Patient Educ Couns. 2010;78(2):184–90. 47610025.
https://doi.org/10.1016/j.pec.2009.04.008.

5. Maricuţoiu LP, Sava FA, Butta O. The effectiveness of controlled
interventions on employees’ burnout: A meta-analysis. J Occup Organ
Psychol. 2016;89(1):1–27. PubMed PMID: 2016–06886-001.

6. Demerouti E. Strategies used by individuals to prevent burnout. Eur J Clin
Investig. 2015;45(10):1106–12. 109562313. https://doi.org/10.1111/eci.12494.

7. Otto MCB, Hoefsmit N, Van Ruysseveldt J, Van Dam K. Exploring proactive
behaviors of employees in the prevention of burnout. Int J Environ Res
Public Health. 2019;16(20):3849. https://doi.org/10.3390/ijerph16203849.

8. Bakker AB, Demerouti E, Schaufeli WB. The crossover of burnout and work
engagement among working couples. Hum Relat. 2005;58(5):661–689.
PubMed PMID: 2005–09023-005.

9. Neal MB, Hammer LB. Working couples caring for children and aging
parents: effects on work and well-being. New York: Psychology Press; 2017.
https://doi.org/10.4324/9781315083865.

10. Parker SK, Wang Y, Liao J. When is proactivity wise? A review of factors that
influence the individual outcomes of proactive behavior. Ann Rev Organ
Psychol Organ Behav. 2019;6:221–248. PubMed PMID: 2019–12825-010.

11. Cangiano F, Parker SK. Proactivity for mental health and well-being. In:
Clarke S, Probst TM, Guldenmund F, Pasmore J, editors. The Wiley Blackwell
Handbook of Occupational Safety and Workplace Health. Hoboken: Wiley;
2016. p. 228–50.

12. Zacher H, Schmitt A, Jimmieson NL, Rudolph CW. Dynamic effects of
personal initiative on engagement and exhaustion: The role of mood,
autonomy, and support. J Organ Behav. 2019;40(1):38–58. PubMed PMID:
2018–12718-001.

13. Otto MCB, Van Ruysseveldt J, Hoefsmit N, Van Dam K. Investigating the
temporal relationship between proactive burnout prevention and burnout:
a four-wave longitudinal study. Stress Health. 2021:1–12. 33608986.

14. Hobfoll SE. Conservation of resources: A new attempt at conceptualizing
stress. Am Psychol. 1989;44(3):513–524. PubMed PMID: 1989–29399-001.

15. Hobfoll SE, Halbesleben J, Neveu J-P, Westman M. Conservation of
resources in the organizational context: the reality of resources and their
consequences. Ann Rev Organ Psychol Organ Behav. 2018;5(1):103–28. 481
96240. https://doi.org/10.1146/annurev-orgpsych-032117-104640.

16. Cangiano F, Parker SK, Yeo GB. Does daily proactivity affect well-being? The
moderating role of punitive supervision. J Organ Behav. 2019;40(1):59–72.
48114152. https://doi.org/10.1002/job.2321.

17. Westman M, Hobfoll SE, Chen S, Davidson OB, Laski S. Organizational stress
through the lens of Conservation of Resources (COR) theory. In: Perrewé PL,
Ganster DC, Perrewé PL, Ganster DC, editors. Exploring interpersonal
dynamics. Research in occupational stress and well being; Vol 4; ISSN: 1479–
3555 (Print). 4: Amsterdam: Elsevier Science/JAI Press; 2005. p. 167–220.

18. Hakanen JJ, Bakker AB, Schaufeli WB. Burnout and work engagement
among teachers. J Sch Psychol. 2006;43(6):495–513. PubMed PMID: 2006–
01850-005.

19. Schaufeli WB, Desart S, De Witte H. Burnout assessment tool (BAT)-
development, validity, and reliability. Int J Environ Res Public Health. 2020;
17(24):9495. PubMed PMID: 33352940. Pubmed Central PMCID:
PMC7766078. Epub 2020/12/24. eng.

20. Schaufeli WB, De Witte H, Desart S. Manual burnout assessment tool (BAT).
Leuven: KU Leuven; 2019. Available from: https://burnoutassessmenttool.be

21. De Beer LT, Schaufeli WB, De Witte H, Hakanen JJ, Shimazu A, Glaser J, et al.
Measurement invariance of the burnout assessment tool (BAT) across seven
cross-national representative samples. Int J Environ Res Public Health. 2020;
17(15):5604. PubMed PMID: 32756483. Epub 2020/08/07. eng.

22. Karasek RA. Demand-control model: A social-emotional, and psychological
approach to stress risk and active behavior development. In: Encyclopedia
of occupational health and safety. 4th ed. Geneva: International Labour
Office; 1998. p. 34.6–14.

23. Parker SK, Bindl U, Strauss K. Making things happen: a model of proactive
motivation. J Manag. 2010;36(4):827–56. 21602318. https://doi.org/10.1177/
0149206310363732.

24. Parker SK, Collins CG. Taking stock: Integrating and differentiating multiple proactive
behaviors. J Manag. 2010;36(3):633–662. PubMed PMID: 2010–06810-005.

25. Frese M, Fay D. Personal initiative: an active performance concept for work
in the 21st century. Res Organ Behav. 2001;23:133–87. https://doi.org/10.101
6/S0191-3085(01)23005-6.

26. Fritz C, Sonnentag S. Antecedents of day-level proactive behavior: a look at
job stressors and positive affect during the workday. J Manag. 2009;35(1):
94–111. 38422522. https://doi.org/10.1177/0149206307308911.

27. Alarcon GM. A meta-analysis of burnout with job demands, resources, and
attitudes. J Vocat Behav. 2011;79(2):549–62. 25649145. https://doi.org/10.101
6/j.jvb.2011.03.007.

28. Halbesleben JRB. Sources of social support and burnout: A meta-analytic
test of the conservation of resources model. J Appl Psychol. 2006;91(5):
1134–1145. PubMed PMID: 2006–11397-012.

29. Woodhead EL, Northrop L, Edelstein B. Stress, social support, and burnout
among long-term care nursing staff. J Appl Gerontol. 2016;35(1):84–105.
PubMed PMID: 2015–57496-005.

30. Lease SH, Ingram CL, Brown EL. Stress and health outcomes: do meaningful
work and physical activity help? J Career Dev. 2019;46(3):251–64. 49882487.
https://doi.org/10.1177/0894845317741370.

31. Schantz AD, Bruk-Lee V. Workplace social stressors, drug-alcohol-tobacco
use, and coping strategies. J Work Behav Health. 2016;31(4):222–41. 4043901
7. https://doi.org/10.1080/15555240.2016.1213638.

32. Gluschkoff K, Elovainio M, Kinnunen U, Mullola S, Hintsanen M, Keltikangas-
Järvinen L, et al. Work stress, poor recovery and burnout in teachers. Occup
Med. 2016;66(7):564–570. PubMed PMID: 2017–27207-006.

Otto et al. BMC Public Health          (2021) 21:599 Page 14 of 15

https://www.ncbi.nlm.nih.gov/pubmed/125483434
https://www.ncbi.nlm.nih.gov/pubmed/125483434
https://www.ncbi.nlm.nih.gov/pubmed/4445608
https://doi.org/10.1146/annurev.psych.52.1.397
https://www.ncbi.nlm.nih.gov/pubmed/31336707
https://www.ncbi.nlm.nih.gov/pubmed/47610025
https://doi.org/10.1016/j.pec.2009.04.008
https://www.ncbi.nlm.nih.gov/pubmed/109562313
https://doi.org/10.1111/eci.12494
https://doi.org/10.3390/ijerph16203849
https://doi.org/10.4324/9781315083865
https://www.ncbi.nlm.nih.gov/pubmed/33608986
https://www.ncbi.nlm.nih.gov/pubmed/48196240
https://www.ncbi.nlm.nih.gov/pubmed/48196240
https://doi.org/10.1146/annurev-orgpsych-032117-104640
https://www.ncbi.nlm.nih.gov/pubmed/48114152
https://doi.org/10.1002/job.2321
https://www.ncbi.nlm.nih.gov/pubmed/33352940
https://www.ncbi.nlm.nih.gov/pubmed/PMC7766078
https://burnoutassessmenttool.be
https://www.ncbi.nlm.nih.gov/pubmed/32756483
https://www.ncbi.nlm.nih.gov/pubmed/21602318
https://doi.org/10.1177/0149206310363732
https://doi.org/10.1177/0149206310363732
https://doi.org/10.1016/S0191-3085(01)23005-6
https://doi.org/10.1016/S0191-3085(01)23005-6
https://www.ncbi.nlm.nih.gov/pubmed/38422522
https://doi.org/10.1177/0149206307308911
https://www.ncbi.nlm.nih.gov/pubmed/25649145
https://doi.org/10.1016/j.jvb.2011.03.007
https://doi.org/10.1016/j.jvb.2011.03.007
https://www.ncbi.nlm.nih.gov/pubmed/49882487
https://doi.org/10.1177/0894845317741370
https://www.ncbi.nlm.nih.gov/pubmed/40439017
https://www.ncbi.nlm.nih.gov/pubmed/40439017
https://doi.org/10.1080/15555240.2016.1213638


33. Otto MCB, Van Ruysseveldt J, Hoefsmit N, Van Dam K. The development of
a proactive burnout prevention inventory: how employees can contribute
to reduce burnout risks. Int J Environ Res Public Health. 2020;17(5):1711.
https://doi.org/10.3390/ijerph17051711.

34. EU. General Data Protection Regulation; GDPR 2018. Available from: https://
gdpr-info.eu/ [cited 2019 April 10].

35. American Psychological Association. Publication manual of the American
Psychological Association. 7th ed. Washington D.C; 2020.

36. Bakker AB, Demerouti E, Verbeke W. Using the job demands-resources
model to predict burnout and performance. Hum Resour Manag. 2004;43(1):
83–104. https://doi.org/10.1002/hrm.20004.

37. Van Veldhoven M, Meijman T. Het meten van psychosociale
arbeidsbelasting met een vragenlijst: de vragenlijst beleving en beoordeling
van de arbeid (VBBA); 1994.

38. Bakker AB, Demerouti E. Job demands–resources theory: Taking stock and
looking forward. J Occup Health Psychol. 2017;22(3):273–285. PubMed
PMID: 2016–48454-001.

39. Romppel M, Herrmann-Lingen C, Wachter R, Edelmann F, Düngen H-D,
Pieske B, et al. A short form of the general self-efficacy scale (GSE-6):
development, psychometric properties and validity in an intercultural non-
clinical sample and a sample of patients at risk for heart failure. GMS Psycho
Soc Med. 2013;10:Doc01.

40. Ten Klooster PM, Weekers AM, Eggelmeijer F, Van Woerkom JM, Drossaert
CHC, Taal E, et al. Optimism and/or pessimism: Factor structure of the
Dutch life orientation test-revised. Psychol Gezondheid. 2010;38(2):89–100.
PubMed PMID: 2010–10694-004.

41. Kline RB. Principles and practice of structural equation modeling. 4th ed.
New York: Guilford Press; 2016.

42. De Jonge J, Dormann C, Janssen PPM, Dollard MF, Landeweerd JA, Nijhuis
FJN. Testing reciprocal relationships between job characteristics and
psychological well-being: a cross-lagged structural equation model. J Occup
Organ Psychol. 2001;74(1):29–46. 4256086. https://doi.org/10.1348/09631
7901167217.

43. Russell DW, Kahn JH, Spoth R, Altmaier EM. Analyzing data from
experimental studies: A latent variable structural equation modeling
approach. J Couns Psychol. 1998;45(1):18–29. PubMed PMID: 1997–42745-
002.

44. Byrne BM. Structural equation modeling with AMOS: basic concepts,
applications, and programming. 2nd ed. New York: Routledge/Taylor &
Francis Group; 2010.

45. Schermelleh-Engel K, Moosbrugger H, Müller H. Evaluating the fit of
structural equation models: Tests of significance and descriptive goodness-
of-fit measures. Methods Psychol Res. 2003;8(2):23–74. PubMed PMID: 2003–
08119-003.

46. Satorra A, Bentler PM. Ensuring positiveness of the scaled difference chi-
square test statistic. Psychometrika. 2010;75(2):243–248. PubMed PMID:
EJ887370.

47. Oldham GR, Hackman JR. Not what it was and not what it will be: The
future of job design research. J Organ Behav. 2010;31(2–3):463–479.
PubMed PMID: 2010–03303-024.

48. Tims M, Bakker AB, Derks D. The impact of job crafting on job demands, job
resources, and well-being. J Occup Health Psychol. 2013;18(2):230–40.
PubMed PMID: 2013–09159-001.

49. Ten Brummelhuis LL, Ter Hoeven CL, Bakker AB, Peper B. Breaking through the
loss cycle of burnout: the role of motivation. J Occup Organ Psychol. 2011;
84(2):268–87. 70118452. https://doi.org/10.1111/j.2044-8325.2011.02019.x.

50. Halbesleben JRB, Neveu J-P, Paustian-Underdahl SC, Westman M. Getting to
the “COR”: understanding the role of resources in conservation of resources
theory. J Manag. 2014;40(5):1334–64. 96299090. https://doi.org/10.1177/014
9206314527130.

51. Podsakoff PM, MacKenzie SB, Lee J-Y, Podsakoff NP. Common method
biases in behavioral research: A critical review of the literature and
recommended remedies. J Appl Psychol. 2003;88(5):879–903. PubMed PMID:
2003–08045-010.

52. Cheung F, Tang CSK, Lim MSM, Koh JM. Workaholism on job burnout: A
comparison between American and Chinese employees. Front Psychol.
2018;9:2546. PubMed PMID: 2018–66671-001.

53. Claes R, Ruiz-Quintanilla SA. Influences of early career experiences,
occupational group, and national culture on proactive career behavior. J
Vocat Behav. 1998;52(3):357–378. PubMed PMID: 1998–04488-007.

54. Bakker AB, Costa PL. Chronic job burnout and daily functioning: a
theoretical analysis. Burn Res. 2014;1(3):112–9. 33584298. https://doi.org/10.1
016/j.burn.2014.04.003.

55. Strauss K, Parker SK, O'Shea D. When does proactivity have a cost?
Motivation at work moderates the effects of proactive work behavior on
employee job strain. J Vocat Behav. 2017;100:15–26. PubMed PMID: 2017–
22284-003.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Otto et al. BMC Public Health          (2021) 21:599 Page 15 of 15

https://doi.org/10.3390/ijerph17051711
https://gdpr-info.eu/
https://gdpr-info.eu/
https://doi.org/10.1002/hrm.20004
https://www.ncbi.nlm.nih.gov/pubmed/4256086
https://doi.org/10.1348/096317901167217
https://doi.org/10.1348/096317901167217
https://www.ncbi.nlm.nih.gov/pubmed/70118452
https://doi.org/10.1111/j.2044-8325.2011.02019.x
https://www.ncbi.nlm.nih.gov/pubmed/96299090
https://doi.org/10.1177/0149206314527130
https://doi.org/10.1177/0149206314527130
https://www.ncbi.nlm.nih.gov/pubmed/33584298
https://doi.org/10.1016/j.burn.2014.04.003
https://doi.org/10.1016/j.burn.2014.04.003

	Abstract
	Background
	Methods
	Results
	Conclusions

	Proactive burnout prevention
	The mediating role of resources
	Method
	Study design and participants
	Measures
	Proactive burnout prevention in the work domain
	Proactive burnout prevention in the home domain
	Proactive burnout prevention in the personal domain
	Job resources
	Home resources
	Personal resources
	Burnout

	Analysis

	Results
	Descriptive statistics
	Measurement invariance
	Model and hypotheses testing

	Discussion
	Limitations and directions for future research
	Practical implications

	Conclusions
	Supplementary Information
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Declarations
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	References
	Publisher’s Note

