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Abstract

This study examined the profiles taken by global and specific facets of work engagement and burnout
among a sample of novice (M tenure = 3.77 years) nurses (n = 570; 88.4% females; My = 29.3 years).
This study also investigated the role of psychological need satisfaction in the prediction of profile
membership, and the implications of these profiles for attitudinal (job satisfaction), behavioral (in-role and
extra-role performance, absenteeism, and presenteeism) and health (perceived health difficulties) outcomes.
Latent profile analyses revealed six profiles: High Global Engagement and Low Global Burnout,
Moderately High Global Engagement and Moderately Low Global Burnout, Low Dedication and
Efficacy and Highly Cynical, Dedicated but Exhausted Burned-Out, Low Efficacy Burned-Out, and
Very Low Global Engagement and Very High Global Burnout. Although these profiles were replicated
over a one-year period, profile membership was only weakly stable. The most beneficial outcomes were
observed in the High Global Engagement and Low Global Burnout profile, and the most detrimental in
the Very Low Global Engagement and Very High Global Burnout profile. Need satisfaction was also
associated with profile membership, although associations were stronger for global levels of need
satisfaction than for specific levels of autonomy, competence, and relatedness need satisfaction.

Key words: Work engagement; burnout; profiles; latent transition analyses; need satisfaction;
performance; bifactor models.
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Work engagement, defined as “a positive, fulfilling, work-related state of mind” (Schaufeli et al.,
2002, p. 74), entails high levels of energy (vigor) and enthusiasm (dedication) at work, and being
happily involved and absorbed in one’s work-related tasks (absorption). Work engagement is a known
precursor of many desirable outcomes for organizations (e.g., in-role and extra-role performance;
Neuber et al., 2022) and employees (e.g., job satisfaction; Goering et al., 2017). In contrast, burnout
represents a psychological state of resource depletion encompassing emotional exhaustion (i.e., low
physical energy and fatigue), cynicism (i.e., excessively detached responses to others), and a reduced
sense of professional efficacy (i.e., feelings of low productivity and achievement) (Schaufeli et al.,
2009). Burnout is known to hinder individual (e.g., impaired psychological functioning and health;
Goering et al., 2017) and organizational (e.g., absenteeism; Jourdain & Chénevert, 2015) functioning.

Little, however, is known about the combined impact of work engagement and burnout (Salmela-Aro et
al., 2019). By identifying profiles of workers characterized by distinct configurations of work engagement
and burnout, person-centered analyses provide a way to address this limitation (Morin et al., 2018).
Emerging person-centered research has started to look at how work engagement and burnout components
combine within specific profiles of employees (Abos et al., 2019; Makikangas et al., 2014, 2017; Moeller
et al., 2018). However, no research has done so by jointly considering the global (work engagement or
burnout) and specific (vigor, dedication and absorption, or emotional exhaustion, cynicism, and reduced
professional efficacy, left unexplained by the global levels) components of work engagement (e.g.,
Gillet et al., 2019a) and burnout (e.g., Sandrin et al., 2022). Information is thus lacking regarding the
nature of employees’ work engagement and burnout configurations based on a complete theoretical
coverage of the multidimensionality of these complementary constructs (Salmela-Aro et al., 2019).
Furthermore, research still has to address how these distinct profiles of work engagement and burnout
develop and evolve over time.

The present study identifies the work engagement and burnout profiles present in a sample of
novice nurses while accounting for the global/specific nature of these constructs. We also investigate
the extent to which the nature of these profiles, their prevalence, and nurses’ profile membership
change across a one-year time interval. Investigating stability and change in the nature of these
profiles and in nurses’ profile membership addresses an important theoretical concern given that work
engagement and burnout are both conceptualized as dynamic processes fluctuating over time (Goering
et al., 2017). Furthermore, we document the construct validity (Meyer & Morin, 2016) of these profiles
by considering their associations with psychological need satisfaction and various outcomes (i.e.,
performance, job satisfaction, perceived health difficulties, absenteeism, and presenteeism).

This study was designed to investigate work engagement and burnout among novice nurses. The career
entry period represents a particularly challenging period likely to exert a lasting impact on nurses’ job
attitudes and behaviors (Fernet et al., 2020b). Turnover rates are particularly high during the early years of
employment among novice nurses (e.g., Blegen et al., 2017: 17%), and higher than those observed among
tenured nurses (Hayes et al., 2012) or other healthcare workers (Statistics Canada, 2022). Beyond its direct
costs in terms of recruitment, selection, and training, turnover also creates instability at the organizational
level likely to compromise the quality of care delivered to the patients (Tomietto et al., 2015). When novice
nurses enter their new working environment, they often face an inconsistency between their expectations
and the reality of clinical practice (Kodama & Fukahori, 2017), leading them to feel inadequate in their
ability to quickly achieved the necessary level of efficiency in their work (S6nmez & Yildirim, 2016),
which in turn can impact patient care quality (Boamah et al., 2017).

Beyond the specific nature of our sample, this study was also designed to help us achieve a more in-
depth understanding of the longitudinal dynamic of burnout and work engagement among any occupational
groups during the early years of their career, when burnout and work engagement first start to emerge.
Furthermore, as the person-centered approach is better aligned with managers’ natural tendency to
think in terms of categories rather than complex variable relations (Hofmans et al., 2021), our results
are likely to have practical implications in helping managers to more easily identify the types of
employees most likely to benefit from intervention and in suggesting actionable levers of intervention.
Co-Existing Global and Specific (G/S) Work Engagement and Burnout Components

Burnout and work engagement are explicitly defined as multidimensional constructs encompassing
distinct interrelated facets (burnout: Emotional exhaustion, cynicism, and reduced professional
efficacy; work engagement: Vigor, dedication, and absorption) known to share differentiated covariate
associations (e.g., Gillet et al., 2019a, 2022). However, it has also been proposed that employees might
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experience work engagement and burnout holistically, as global entities, rather than as diverse
psychological manifestations (Goering et al., 2017; Moeller et al., 2018). Acknowledging this dual
multidimensional and global nature suggest that both constructs should be conceptualized as global
entities reflecting commonalities among specific dimensions, themselves including specificity
unexplained by these global entities. Research has supported a bifactor representation of both
constructs, resulting in the estimation of global (G-) work engagement (Gillet et al., 2019a;
Huyghebaert- Zouaghi et al., 2022a) or burnout (Gillet et al., 2022; Sandrin et al., 2022) factors
together with specific (S-) vigor, dedication, absorption, emotional exhaustion, cynicism, and reduced
professional efficacy factors reflecting their unique nature beyond their commonalities. Moreover,
these studies have all have supported the presence of differential associations between participants’
global and specific levels of work engagement and burnout and a variety of attitudinal (e.g., job
satisfaction), behavioral (e.g., work performance) and health (e.g., health problems) outcomes. More
precisely, this bifactor representation results in the estimation of independent (i.e., orthogonal,
uncorrelated) G- and S- factors, making it possible to jointly consider the role played by participants
global levels of work engagement and burnout while also making it possible to consider the role
uniquely played by each S-factors beyond that of the G-factors in a way that is untainted by
multicollinearity (Morin et al., 2016a, 2017). From this perspective, the S-factors should not be
interpreted to reflect the same thing as the subscales (e.g., vigor, dedication, and absorption) from
which they are estimated, but rather the degree of imbalance in participants’ specific levels on these
subscales beyond their common nature (e.g., Gillet et al., 2019a).

A Person-Centered Perspective on the Complementary Role of Work Engagement and Burnout

Table S1, reported in the online supplements [https://smslabstats.weebly.com/publications.html],
summarizes the results from previous person-centered research seeking to identify profiles of burnout
and/or work engagement among diverse samples of workers. Although we did our best to identify all
studies available at the time of writing this manuscript, we cannot guarantee exhaustiveness. When
considering these results, despite some variations possibly related to methodological differences (e.g.,
type of employees, specific measures), a high level of similarity is apparent across studies. However,
very few studies have adopted a comprehensive approach incorporating multiple facets of work
engagement and burnout, and none of them while considering the dual global/specific nature of work
engagement and burnout. Importantly, when indicators present a known bifactor structure, ignoring
this structure is likely to erroneously result in profiles differing from one another only in relation to
employees’ global levels of burnout or work engagement shared across dimensions (Morin et al.,
2016a, 2017), making it harder to detect variations involving specific components of both constructs.
This limitation is thus likely to explain why previous studies have identified profiles differing only
quantitatively (i.e., profiles characterized by matching patterns of work engagement or burnout across
all subdimensions, such as a profile characterized by high levels of vigor, dedication, and absorption),
but not qualitatively (i.e., profiles characterized by patterns of work engagement or burnout differing
across subdimensions, such as a profile presenting high low emotional exhaustion, low cynicism, and
moderate reduced professional efficacy).

Lacking prior guidance from research relying on a disaggregation of global versus specific ratings
of work engagement and burnout, we leave as an open question the nature of the profiles to be
identified in this study. However, in line with the quantitative differences reported in the literature, we
expect at least one large Normative® profile displaying average levels of work engagement and burnout
across dimensions, a High Engagement/Low Burnout profile displaying low levels of burnout and high
levels of work engagement across dimensions, and a Low Engagement/High Burnout profile
characterized by high levels of burnout and low levels of work engagement across dimensions. These
expectations are consistent with the conservation of resources (COR) theory (Hobfoll, 1989), which
conceptualizes stress as emerging from the actual or perceived loss of material or psychological
resources. From this perspective, the energizing nature of work engagement stands in stark contrast
with the resource depletion nature of burnout.

! The label “Normative™ reflects the fact that this profile: (a) characterizes a majority of employees, (b) displaying a
generally average configuration across indicators. This profile suggests a strong balance or alignment across
dimensions. A similar label was previously used by Gillet et al. (2019a) in research on work engagement and by
Morin et al. (2016a, 2017) in research on psychological health and well-being.
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However, and in accordance with the previously identified subset of profiles differing qualitatively
(e.g., Abos et al., 2019) and with previous studies relying on a similar operationalization of work
engagement (Gillet et al., 2019a), we expect profiles characterized by distinctive configurations across
components. For instance, we expect a Moderately High Engagement/High Burnout profile displaying
high global levels of burnout, and moderate to high global levels of work engagement and specific
levels of vigor, dedication, and absorption, matching the highly engaged and highly frenetic (Abos et al.,
2019) and highly engaged-exhausted (Moeller et al., 2018) profiles identified previously. From a
theoretical perspective burned-out workers tend to be driven by internal and external pressures,
whereas engaged workers tend to be driven by pleasure and volition. However, motivation often
involves a combination of both for a subset of employees (e.g., Fernet et al., 2020a), matching this
expected Moderately High Engagement/High Burnout profile.

Research Question 1. What is the nature of the work engagement and burnout profiles that will be

identified among the present sample of novice nurses, and will these profiles differ from one

another quantitatively (in level) and qualitatively (in shape)?
A Longitudinal Person-Centered Perspective

Meyer and Morin (2016) noted the importance of assessing the stability of person-centered
solutions to support their use as guides for the development of interventions tailored at distinct profiles
of employees. The ability to devise such interventions is conditioned on evidence that the profiles
reflect neither ephemeral phenomena, nor rigid conditions unlikely to respond to interventions. To
address this issue, we consider the stability of the work engagement and burnout profiles identified in
this study over the course of one year. This time interval was selected based on prior research (Grgdal
et al., 2019), because it goes beyond daily fluctuations (Klasmeier & Rowold, 2022) while remaining
short enough to capture changes that may not be apparent over longer time spans (Makikangas et al.,
2017). Our focus on early career nurses made it especially important to consider a time frame long
enough to allow nurses to navigate through at least one year of employment (Fernet et al., 2020b).

From a person-centered perspective, two types of stability should be considered (Huyghebaert-
Zouaghi et al., 2022b; Sandrin et al., 2020). Within-sample stability is related to the nature of the
profiles themselves, which can change over time. Drastic changes in the number or nature of the
profiles in the absence of external change would suggest that the profiles have only limited practical
utility and reflect mainly transient phenomena. Alternatively, profile members might become more or
less similar to one another over time, and some profiles might become more or less prevalent over
time. These two types of changes do not preclude the reliance on person-centered solutions as
intervention guides, but simply suggest the profiles possess some degree of malleability. In contrast,
within-person stability refers to changes in nurses’ profile membership over time (Huyghebaert-
Zouaghi et al., 2022b; Sandrin et al., 2020) and can occur in the absence of within-sample changes.

Various sources of evidence help us better grasp the longitudinal dynamics of work engagement
and burnout. Estimates of rank-order stability indicate that ratings of work engagement (r = .61 to .64;
Grgdal et al., 2019; Heinrichs et al., 2020) and burnout (r = .58 to .72; Frogéli et al., 2019; Kinnunen
et al., 2019) are quite stable over one to three years, although similar estimates have been reported
over only three months (r = .78; Madigan et al., 2015). A recent person-centered study supported the
within-sample and within-person stability (92.6% to 100% across profiles) of work engagement
profiles over a four-month interval (Gillet et al., 2019a), while Mé&kikangas et al. (2014, 2017) also
supported the idea that levels of work engagement and burnout evolve differentially from one another
over time. Other studies examining the longitudinal trajectories of work engagement (van den Heuvel
et al., 2020) and burnout (May et al., 2020) also reported stable trajectories, although some of them
found that work engagement increased slightly as a function of age (Kim & Kang, 2017). Yet, average
trajectories may mask substantial inter-individual heterogeneity, which can be uncovered through
person-centered analyses. Turning our attention to person-centered studies of burnout trajectories,
evidence supports both inter-individual heterogeneity in the shape of these trajectories, as well as their
stability over periods of one to two years (Mékikangas et al., 2012; Rudman & Gustavsson, 2011).

Despite their interest, none of these studies has considered profiles jointly defined by burnout and
work engagement components, or relied on a global-specific disaggregation of these components.
Moreover, none of these studies has considered novice employees, knowing that the period during
which one is socialized into, and learns the ropes of, a new occupation is likely to entail more
fluctuations over time (Zhou et al., 2022). Thus, although prior evidence allows us to formulate some
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hypotheses, these hypotheses remain tentative. Furthermore, in light of these limitations, it is also
impossible to anticipate the nature of the dominant within-person transitions in profile membership.

Hypothesis 1. The profiles identified in the present study will present a high level of within-sample

stability over a one-year interval (i.e., the same number of profiles, with the same structure, the

same within-profile dispersion, and the same size will be identified).

Hypothesis 2. Moderate (50%) to high (75% or more) levels of within-person stability in profile

membership will be observed over a one-year interval.

Research Question 2. Will the profiles display upward (toward a High Engagement/Low Burnout

profile), downward (toward a Low Engagement/High Burnout profile), or lateral (toward profiles

with similar levels but different configurations of work engagement and burnout) transitions?
A Construct Validation Perspective

To document the theoretical and practical implications of a person-centered solution, it is critical to
assess its construct validity via the examination of associations between the profiles and theoretically
relevant covariates (Meyer & Morin, 2016). Without information related to the key determinants of the
profiles or their consequences, simple knowledge regarding their nature will be of very limited utility.
Predictors of Profile Membership

Self-determination theory (SDT; Ryan & Deci, 2017) positions the satisfaction of employees’
psychological needs for autonomy (i.e., a sense of volition of ownership), competence (i.e., a sense of
mastery), and relatedness (i.e., a sense of belongingness) as a core driver of their well-being. SDT
further assumes that the satisfaction of all three needs is needed for employees to experience optimal
functioning. Considerable evidence exists to support this assumption (Van den Broeck et al., 2016),
revealing strong associations between these needs and job attitudes (e.g., satisfaction, commitment),
behaviors (e.g., performance, lower absenteeism), and well-being (e.g., engagement, lower burnout).

Within SDT, research has recently converged on the superiority of a bifactor operationalization of
need satisfaction, making it possible to obtain a direct indicator of employees' global levels of
satisfaction across all three needs with a non-redundant indicator of the extent to which each specific
need is in a state of imbalance relative to this global level (e.g., Gillet et al., 2019b, 2020). Gillet et al.
(2020) showed that higher global levels of need satisfaction were associated with higher levels of
work engagement and with lower levels of burnout. Moreover, imbalance in autonomy satisfaction
(i.e., when the satisfaction of this need is higher than that of the others) was also related to lower levels
of burnout and higher levels of work engagement, whereas imbalance in competence or relatedness
satisfaction was associated with lower levels of burnout. These considerations suggest that global and
specific levels of need satisfaction should be associated with a higher probability of membership into
the High Engagement/Low Burnout profile, and with a lower probability of membership into the Low
Engagement/High Burnout profile, leading us to expect that:

Hypothesis 3. Global and specific levels of need satisfaction will increase membership in profiles

displaying higher global work engagement and lower global burnout, and decrease membership in

profiles displaying lower global work engagement and higher global burnout.
Outcomes of Profile Membership

We consider a combination of well-documented attitudinal (job satisfaction), behavioral (in-role
and extra-role performance, absenteeism, and presenteeism), and health-related (perceived health
difficulties) outcomes of work engagement and burnout (Goering et al., 2017). Previous person-
centered research (see Table S1; e.g., Abos et al., 2019) indicate that profiles with high work
engagement and low burnout tend to display more adaptive outcomes (e.g., higher job satisfaction,
lower absenteeism) than profiles with low work engagement and high burnout. From the perspective
of COR theory (Hobfoll, 1989), burned-out employees can be seen as lacking the resources required to
accomplish their work-related tasks, leading them to higher levels of dissatisfaction, perceptions of
ineffectiveness, and impaired functioning. In contrast, engaged employees are seen as positively
disposed toward their work, thus increasing their willingness to allocate extra time and resources to
their organization, which may ultimately foster adaptive functioning (Gillet et al., 2019a). Additional
results (see Table S1; e.g., Moeller et al., 2018) indicate that work engagement may protect employees
against the negative effects of burnout, suggesting that more positive outcomes should be observed in
profiles displaying high engagement and burnout relative to a profile displaying low work engagement
and high burnout. We thus formulate the following hypotheses:

Hypothesis 4. Profiles displaying higher global work engagement and lower global burnout will
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be associated with more positive outcomes than profiles displaying lower global work engagement

and higher global burnout.

Hypothesis 5. Profiles displaying higher global levels of work engagement and burnout will be

associated with more positive outcomes than profiles displaying lower global levels of work

engagement and higher global levels of burnout.
Method
Participants and Procedures

Participants were recruited from all novice registered French-Canadian nurses (with five years or
less of tenure in the nursing occupation) working in the public health care system in the province of
Québec, Canada, before the start of the COVID-19 pandemic across two time points, 12 months apart.
Potential participants were contacted via a letter explaining the study and providing a link to an online
guestionnaire. Participants were re-invited by email to respond to the same questionnaire 12 months
later. At both time points, it was emphasized that responses were anonymous, that participation was
voluntary, and that participants were free to withdraw at any time. All communications and measures
were in French (the official language in Quebec). No compensation was offered to participants.
Approval was obtained from the research ethics committee of the second author’s institution.

The sample included 570 nurses (88.4% women) with an average age of 29.3 years (SD = 8.7) and
occupational tenure of 3.8 years (SD = 6.7). Most (78.9%) held a permanent position, and a majority
(57.3%) worked full time. A total of 570 nurses participated at Time 1 (T1) and 233 at Time 2 (T2;
40.8% retention). This sample was fairly representative of novice nurses registered in Québec’s
professional nursing association (47.0% full time; 86.0% women; M. = 28.3; Fernet et al., 2017).
Measures

All measures were administered at both time points and had been previously validated in French.
Validity and reliability of the French-Canadian version of these measures are similar to those of the
original version and have been supported in prior studies (i.e., burnout: a = .71 to .90; Sandrin et al.,
2022; work engagement: o = .77 to .82; Gillet et al., 2018; need satisfaction: o = .83 to .88; Trépanier
et al., 2013; performance: a = .92 to .94; Fernet al., 2020a; job satisfaction: a. = .89; Gillet et al., 2013).

Burnout. We relied on the Maslach Burnout Inventory-General Survey (Schaufeli et al., 1996;
French: Bocéréan et al., 2019) to assess emotional exhaustion (6 items; e.g., “I feel used up at the end
of a work day”; oy = .90; ap, =.91), cynicism (5 items; e.g., “I doubt the significance of my work™; oy
=.75; oy, = .76), and reduced efficacy (6 items, e.g., “T can effectively solve the problems that arise in
my work”; oy and oy, = .78). Items were rated on a 7-point scale (0-never to 6-every day).

Work engagement. We relied on the short version of the Utrecht Work Engagement Scale
(Schaufeli et al., 2006; French: Zecca et al., 2015) to assess vigor (3 items; e.g., “At my work, I feel
bursting with energy”; ay and oy, = .88), dedication (3 items; e.g., “T am enthusiastic about my work”;
ay = .90; oy = .88), and absorption (3 items; e.g., “I am immersed in my work™; oy = .76; ogp = .75).
Items were rated on a 7-point scale (O-never to 6-every day).

Need satisfaction. We relied on an adapted version of the Work-Related Basic Need Satisfaction
scale (Van den Broeck et al., 2010; French: Trépanier et al., 2013) to assess the needs for autonomy (3
items; e.g. “I feel free to do my job the way I think it could best be done”; oy = .67; o = .72),
competence (4 items; e.g. “I am good at the things I do in my job”; ay = .81; ap =.76), and relatedness
(3 items; e.g. “At work, I feel part of a group”; ay = .66; T2 o = .62). Items were rated on a 5-point
scale (1-totally disagree to 5-totally agree).

Performance. In-role (e.g., “I adequately complete the tasks that are assigned to me”; oy = .90; oy
= .94) and extra-role performance (e.g., “I take time to listen to co-workers’ problems and worries”;
ay = .71; ap = .76) were assessed with two 4-item scales (Williams & Anderson, 1991; French: Fernet
et al., 2015), rated on a 7-point scale (1-do not agree at all to 7-very strongly agree).

Job satisfaction. We relied on the five items developed by Fouquereau and Rioux (2002) and
adapted from Diener et al. (1985) to assess job satisfaction (e.g., “I am satisfied with my work”; oy
and ay, = .87) using a 7-point scale (1-do not agree at all to 7-completely agree).

Absenteeism and presenteeism were each measured with a single item (“Over the last 12 months,
how many days of work did you have to miss due to illness or injury?”; “Over the last 12 months, for
how many days did you come in to work even though you were ill or injured?”), reliable and valid
indicators of attendance (Skagen & Collins, 2016) and presenteeism (Aronsson et al., 2021).

Perceived health difficulties were assessed using a single item (“In general, would you say that
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your health is excellent, very good, good, fair, or poor?”). Self-rated health is stable (Miilunpalo et al.,
1997) and related to objective external criteria (Idler & Benyamini, 1997).

Analyses
Preliminary Analyses

The psychometric properties of all multi-item measures were verified through preliminary analyses
reported in the online supplements (factor structure, longitudinal invariance, composite reliability, and
factor correlations; see Tables S2 to S8). These analyses supported: (a) a bifactor-confirmatory factor
analysis (CFA) representation of work engagement including one G-factor (engagement) and three S-
factors (specific vigor, dedication, and absorption); (b) an alternative bifactor-CFA representation of
burnout including one G-factor (burnout), two S-factors (specific emotional exhaustion and cynicism),
and a separate correlated factor reflecting reduced professional efficacy; (c) a bifactor-CFA
representation of need satisfaction including one G-factor (global levels of need satisfaction) and three
S-factors (specific levels of autonomy, competence, and relatedness need satisfaction); and (d) a three-
factor CFA model underpinning participants’ ratings of job satisfaction, and in-role and extra-role
performance. The main analyses relied on factor scores saved in standardized units (SD = 1; M = 0;
Morin et al., 2016b) from preliminary models specified as invariant over time to ensure comparability
(Millsap, 2011). Factor scores provide a partial control for unreliability (Skrondal & Laake, 2001) and
preserve the structure of the measurement model (e.g., invariance, bifactor; Morin et al., 2016a). This
approach was important given the low reliability of the psychological need satisfaction measure.
Model Estimation

Analyses relied on the maximum likelihood robust (MLR) estimator, Mplus 8.6 (Muthén &
Muthén, 2021), and full information maximum likelihood procedures (FIML) to handle missing data.
FIML made it possible to rely on all participants who responded to one time point (n = 570), without
losing the 337 participants who completed a single time point (Enders, 2010), and is recognized to be
robust to similar rates of missing data (e.g., Newman, 2003). Time-specific models were estimated
using 5000 random start values, 1000 iterations, and 200 final optimizations, whereas these numbers
were increased to 10000, 1000, and 500 for the longitudinal analyses (Morin & Litalien, 2019).

Latent Profile Analyses (LPA)

Time-specific LPA including one to eight profiles were estimated allowing the means and
variances of all burnout and work engagement components to be freely estimated (Morin & Litalien,
2019). The optimal solution was selected while considering the meaningfulness, theoretical-relevance,
and statistical adequacy of the profiles, as well as statistical indicators (Morin & Litalien, 2019). A
lower value on the Akaike Information Criterion (AIC), Consistent AIC (CAIC), Bayesian
Information Criterion (BIC), and sample-size Adjusted BIC (ABIC) indicate a better model. Statistical
research has shown that the BIC, CAIC, and ABIC, but not the AIC, were efficient guides of the
optimal number of profiles (Diallo et al., 2016, 2017). However, these indicators are sample-size
dependent (Marsh et al., 2009), and thus often fail to converge on a specific solution. It is thus
suggested to rely on a graphical display (i.e., elbow plot) to help identify the optimal solution (Morin
etal., 2011). Finally, the classification accuracy (0 to 1) is summarized by the entropy.

Longitudinal Tests of Profile Similarity and Latent Transition Analyses (LTA)

Assuming that the same number of profiles would be selected at both time points, the two time-
specific LPA solutions will be combined into a longitudinal LPA for longitudinal tests of within-
sample profile similarity (Morin et al., 2016b; Morin & Litalien, 2017). Starting from a model of
configural similarity (same number of profiles), equality constraints were sequentially imposed on the
within-profile means (structural similarity), variances (dispersion similarity), and size (distributional
similarity). Similarity is supported when at least two, out of the CAIC, BIC, and ABIC, decrease
relative to the previous model (Morin et al., 2016b). The most similar solution was then re-expressed
as a LTA to investigate within-person stability and transitions in profile membership, using the manual
three-step approach advocated by Morin and Litalien (2017) to ensure the replicability of the solution.
Predictors and Outcomes of Profile Membership

We then examined the relations between the profiles, the predictors (predictive similarity), and the
outcomes (explanatory similarity), and the similarity of these associations over time. Demographics
(sex, age, tenure, contract type, weekly work hours, and marital status) were first considered in a series
of four models. First, a null effects model assumed no relations between these variables and the
profiles. Second, the effects of these variables were freely estimated, and allowed to vary over time



Burnout and Work Engagement Profiles 8

and as a function of T1 profile membership (effects on profile transitions). Third, relations differed
over time only. Finally, relations were set to be equal over time (predictive similarity). Relations
between the predictors and the profiles were then assessed in the same sequence.

Time-specific outcomes were directly included to the final LTA and allowed to vary as a function
of profile membership at the same time point. Explanatory similarity was assessed by constraining
these associations to be equal over time. The multivariate delta method was used to test the
significance of between-profile differences in outcome levels (Raykov & Marcoulides, 2004).

Results
Latent Profile Analyses (LPA)

The results of the time-specific LPA are reported in Table 1 and graphically illustrated in Figures
S1 and S2 of the online supplements. At both time points, all indicators kept on suggesting adding
profiles reaching a minimum. The elbow plots (Figures S1 and S2) revealed a flattening in the
decrease of the value of the information criteria between three and six profiles. Solutions ranging from
three to seven profiles were thus examined. All solutions were similar across time points (early
evidence of configural similarity). Adding profiles resulted in a meaningful contribution up to six
profiles (i.e., each profile presented a well-differentiated shape relative to those already in the previous
solution). However, adding a seventh profile resulted in the arbitrary separation of one profile into
smaller ones with a similar shape. The six-profile solution was thus retained at both time points.

The results from the longitudinal models are reported in Table 1. Starting with a model of
configural similarity including six profiles per time point, the models of structural and dispersion
similarity were supported by the data, but not the model of distributional similarity. The model of
dispersion similarity was retained for interpretation (Research Question 1). These results partially
support Hypothesis 1, revealing that the final six profiles present the same structure and within-profile
variability over time, although their size differs. The results from this model of dispersion similarity
are presented in Figure 1, and parameter estimates are reported in Table S9 of the online supplements.
As shown in Table 2, this solution had a high level of classification accuracy, ranging from 77.4% to
93.1% across profiles at T1 and from 88.3% to 93.0% at T2, as summarized in a high entropy of .856.

The first two profiles displayed a combination of low burnout and high engagement, although the
first profile was more extreme. This High Global Engagement and Low Global Burnout profile
characterized 19.98% of the participants at T1 and 9.74% at T2. In contrast, the Moderately High
Global Engagement and Moderately Low Global Burnout profile characterized 18.89% of the
participants at T1 and 37.44% at T2. In contrast, the sixth profile presented an opposite configuration
dominated by burnout. This Very Low Global Engagement and Very High Global Burnout profile
characterized 9.59% of the participants at T1 and 5.08% at T2.

Three other profiles displayed moderately high global levels of burnout, but were also substantially
defined by participants’ scores on some of the specific factors. Thus, the fourth profile was also
characterized by moderately high specific levels of emotional exhaustion and high specific levels of
dedication. This Dedicated but Exhausted Burned-Out profile characterized 20.91% of the participants
at T1 and 11.40% at T2. The fifth profile also displayed moderately high levels of reduced
professional efficacy and of global levels of burnout. This Low Efficacy Burned-Out profile
characterized 8.77% of the participants at T1 and 24.46% at T2. Finally, the third profile also
displayed low specific levels of dedication, and high specific levels of cynicism and of reduced
professional efficacy. This Low Dedication and Efficacy and Highly Cynical profile characterized
21.86% of the participants at T1 and 11.89% at T2.

Latent Transitions Analyses (LTA)

Failing to support Hypothesis 2, the transition probabilities reported in Table 3 reveal a relatively
low stability in profile membership for the High Global Engagement and Low Global Burnout
(Stability of 26.6%), Low Dedication and Efficacy and Highly Cynical (23.4%), Dedicated but
Exhausted Burned-Out (27.2%), and Very Low Global Engagement and Very High Global Burnout
(30.9%) profiles. In contrast, and partially supporting Hypothesis 2, membership into the Moderately
High Global Engagement and Moderately Low Global Burnout (73.8%) and Low Efficacy Burned-Out
(59.1%) profiles was moderately to highly stable over time. Addressing Research Question 2, we also
noted a combination of upward, downward, and lateral transitions. For members of the High Global
Engagement and Low Global Burnout profile at T1, the main transition involved the Moderately High
Global Engagement and Moderately Low Global Burnout profile at T2 (70.3%; a downward
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transition), whereas for members of the Moderately High Global Engagement and Moderately Low
Global Burnout profile at T1, the main transition involved the High Global Engagement and Low
Global Burnout profile at T2 (12.1%; upward transition).

Other profiles transitioned toward more than one profile. For members of the Low Dedication and
Efficacy and Highly Cynical profile at T1, typical transitions involved the Moderately High Global
Engagement and Moderately Low Global Burnout (24.7%; upward) or Low Efficacy Burned-Out
(40.9%; lateral) profiles at T2. Likewise, for members of the Low Efficacy Burned-Out profile at T1,
the main transitions involved the Moderately High Global Engagement and Moderately Low Global
Burnout (11.3%; upward) and Low Dedication and Efficacy and Highly Cynical (22.8%; lateral)
profiles at T2. Finally, T1 membership in some profiles was linked to transitions toward many profiles
at T2. For members of the Dedicated but Exhausted Burned-Out profile at T1, transitions involved the
High Global Engagement and Low Global Burnout (7.0%: upward), Moderately High Global
Engagement and Moderately Low Global Burnout (14.9%; upward), Low Dedication and Efficacy and
Highly Cynical (11.3%; lateral), Low Efficacy Burned-Out (36.0%; lateral), and Very Low Global
Engagement and Very High Global Burnout (3.7%; downward) profiles at T2. For members of the
Very Low Global Engagement and Very High Global Burnout profile at T1, transitions involved the
Low Dedication and Efficacy and Highly Cynical (19.6%; upward), Dedicated but Exhausted Burned-
Out (28.2%; upward), and Low Efficacy Burned-Out (20.3%; upward) profiles at T2.

Predictors of Profile Membership

The results from the predictive models are reported in Table 1, and support a lack of effects of the
demographic predictors (the null model was supported). Demographic predictors were thus excluded
from further analyses. The next set of results revealed that the associations between the predictors and
the profiles generalized over time (predictive similarity was supported). The results from the model of
predictive similarity are reported in Table 4. Supporting Hypothesis 3, these results revealed that
global levels of need satisfaction and specific levels of autonomy satisfaction predicted membership
into the High Global Engagement and Low Global Burnout, Moderately High Global Engagement and
Moderately Low Global Burnout, Low Dedication and Efficacy and Highly Cynical, Dedicated but
Exhausted Burned-Out, and Low Efficacy Burned-Out profiles relative to the Very Low Global
Engagement and Very High Global Burnout profile, as well as into the High Global Engagement and
Low Global Burnout profile relative to the Moderately High Global Engagement and Moderately Low
Global Burnout, Low Dedication and Efficacy and Highly Cynical, and Dedicated but Exhausted
Burned-Out profiles. Global levels of need satisfaction also predicted membership into the High
Global Engagement and Low Global Burnout, Moderately High Global Engagement and Moderately
Low Global Burnout, and Dedicated but Exhausted Burned-Out profiles relative to Low Efficacy
Burned-Out profile, as well as into the Moderately High Global Engagement and Moderately Low
Global Burnout and Dedicated but Exhausted Burned-Out profiles relative to the Low Dedication and
Efficacy and Highly Cynical profile.

Similarly, specific levels of autonomy satisfaction predicted membership into the High Global
Engagement and Low Global Burnout profile relative to the Low Efficacy Burned-Out profile. Specific
levels of competence satisfaction predicted membership into the High Global Engagement and Low
Global Burnout and Dedicated but Exhausted Burned-Out profiles relative to the Low Efficacy
Burned-Out and Very Low Global Engagement and Very High Global Burnout profiles, as well as into
the High Global Engagement and Low Global Burnout, Moderately High Global Engagement and
Moderately Low Global Burnout, Dedicated but Exhausted Burned-Out, and Low Efficacy Burned-Out
profiles relative to the Low Dedication and Efficacy and Highly Cynical profile. In addition, specific
levels of competence satisfaction also predicted membership into the Dedicated but Exhausted
Burned-Out profile relative to the Moderately High Global Engagement and Moderately Low Global
Burnout profile. Finally, specific levels of relatedness satisfaction only predicted membership into the
High Global Engagement and Low Global Burnout and Moderately High Global Engagement and
Moderately Low Global Burnout profiles relative to the Low Dedication and Efficacy and Highly
Cynical profile.

Outcomes of Profile Membership

The results from the alternative outcome models is reported in Table 1. These results support the
model of explanatory similarity. The results from this model are reported in Table 5, reveal a clear
differentiation across profiles, and generally support Hypotheses 4 and 5. The highest levels of in-role
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and extra-role performance were observed in the High Global Engagement and Low Global Burnout
profile, followed by the Dedicated but Exhausted Burned-Out profile, then by the Moderately High
Global Engagement and Moderately Low Global Burnout profile, followed equally by the Low
Efficacy Burned-Out and Very Low Global Engagement and Very High Global Burnout profiles
(which did not differ from one another), and finally by the Low Dedication and Efficacy and Highly
Cynical profile, although some specific differences were not statistically significant. For instance, the
levels of in-role performance observed in the Very Low Global Engagement and Very High Global
Burnout profile did not differ from those observed in the Moderately High Global Engagement and
Moderately Low Global Burnout, Low Dedication and Efficacy and Highly Cynical, and Low Efficacy
Burned-Out profiles. Likewise, in terms of extra-role performance, the High Global Engagement and
Low Global Burnout or Moderately High Global Engagement and Moderately Low Global Burnout
profiles did not differ from the Dedicated but Exhausted Burned-Out or Very Low Global Engagement
and Very High Global Burnout profiles, and the Dedicated but Exhausted Burned-Out and Low
Efficacy Burned-Out profiles did not differ from the Very Low Global Engagement and Very High
Global Burnout profile.

The highest levels of job satisfaction were observed in the High Global Engagement and Low
Global Burnout profile, followed by the Moderately High Global Engagement and Moderately Low
Global Burnout profile, then equally by the Dedicated but Exhausted Burned-Out and Low Efficacy
Burned-Out profiles, and finally by the Low Dedication and Efficacy and Highly Cynical and Very
Low Global Engagement and Very High Global Burnout profiles. Levels of perceived health
difficulties, absenteeism, and presenteeism were higher in the Very Low Global Engagement and Very
High Global Burnout profile than in all other profiles, which showed fewer differences. For instance,
perceived health difficulties were higher in the Low Dedication and Efficacy and Highly Cynical and
Dedicated but Exhausted Burned-Out profiles than in the High Global Engagement and Low Global
Burnout profile. In contrast, absenteeism was higher in the High Global Engagement and Low Global
Burnout and Dedicated but Exhausted Burned-Out profiles relative to the Low Dedication and
Efficacy and Highly Cynical profile. Finally, presenteeism was higher in the High Global Engagement
and Low Global Burnout profile than in the Low Dedication and Efficacy and Highly Cynical profile.

Discussion

We relied on preliminary variable-centered analyses in combination with person-centered analyses
to investigate the value of jointly considering global and specific dimensions of work engagement
(Gillet et al., 2019) and burnout (Sandrin et al., 2022). This approach resulted in an improved
representation of the measurement of both constructs, and of the nature of the profiles of work
engagement and burnout observed among the current sample of novice nurses. Our longitudinal design
also allowed us to test the within-person and within-sample stability of these profiles over a 12-month
interval, thus expanding upon previous studies based on shorter intervals of three to four months
(Huyghebaert-Zouaghi et al., 2022b; Sandrin et al., 2020). Given the importance of the early years of
employment for integration and retention in the nursing occupation (Fernet et al., 2020b), it was
important to capitalize on a longer time interval (one year of work) to realistically inform intervention.
Finally, we documented the criterion-related validity of these profiles by examining their associations
with theoretically relevant predictors (psychological need satisfaction) and outcomes (job satisfaction,
in-role and extra-role performance, absenteeism, presenteeism, and health difficulties).

Work Engagement and Burnout as Multidimensional Constructs

Recent studies have highlighted the need to account for the multidimensional nature of burnout
(Gillet et al., 2022; Sandrin et al., 2022) and work engagement (Gillet et al., 2019a;
Huyghebaert- Zouaghi et al., 2022a) as global entities (the G-factors) measured from distinct
dimensions retaining some specificity (the S-factors). Our preliminary analyses lent further support to
these conclusions. In the bifactor solution retained for both constructs, although the S-factors were
more weakly defined that the G-factor, they still retained specificity, supporting the idea that ratings of
emotional exhaustion, cynicism, vigor, dedication, and absorption retained something unique beyond
their role in the assessment of global work engagement and burnout levels. However, reduced
professional efficacy was best reflected as an independent factor, rather than as a burnout component.
This observation is consistent with accumulating evidence showcasing emotional exhaustion and
cynicism as core manifestations of burnout, and positioning reduced professional efficacy as
conceptually distinct from burnout (Nadon et al., 2022; Sandrin et al., 2022). This conclusion is also
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consistent with the original definition of burnout and with the observation that efficacy remains
unaffected for many burned-out employees (e.g., Schaufeli et al., 1996). For instance, some have
suggested that professional efficacy may rather act as a protective resource against burnout (Skaalvik
& Skaalvik, 2010), whereas others have positioned it as an outcome of burnout (Kim & Buri¢, 2020).
Clearly, future studies will be needed to better unpack these different possibilities.

Work Engagement and Burnout Profiles

Our results revealed six profiles of work engagement and burnout among novice nurses: (1) High
Global Engagement and Low Global Burnout, (2) Moderately High Global Engagement and
Moderately Low Global Burnout, (3) Low Dedication and Efficacy and Highly Cynical, (4) Dedicated
but Exhausted Burned-Out, (5) Low Efficacy Burned-Out, and (6) Very Low Global Engagement and
Very High Global Burnout. These profiles matched our expectations, anchored in results from prior
person-centered studies summarized in Table S1 of the online supplements. Our results also supported
the generalizability of these profiles across time points, although their size evolved over time. These
observations suggest that these profiles may reflect central psychological mechanisms involved in the
experience of work engagement and burnout, irrespective of the specific facets, measures, and models
used to operationalize these constructs. Importantly, these profiles were identified in a sample of
novice nurses undergoing a period of integration into their new occupational roles (Fernet et al., 2017).
Although the challenges generally faced by early career employees, coupled with those more generally
associated with the nursing occupation are numerous, the similarity between our results and those
obtained in prior research suggest that the nature of these profiles might be relatively independent
from these specific occupational characteristics. Therefore, profile-based generic interventions could
possibly be devised in a way that is likely to be relevant to any groups of employees.

Adding to the evidence obtained as part of our preliminary measurement analyses, our person-
centered results also reinforced the value of disaggregating the global and specific components of
burnout (Sandrin et al., 2022) and work engagement (Gillet et al., 2019a). Indeed, none of our profiles
displayed matching levels across all components of burnout or work engagement. Consequently,
despite the complementary nature of these interrelated components (Schaufeli et al., 2002), our
findings demonstrate the value accounting for their overlap via the estimation of a G-factor to obtain a
clearer view of the role uniquely played by each facet. In this regard, although global levels of work
engagement and burnout played a central role in the definition of all profiles, specific levels on a
subset of their components also played a critical role in the definition of four out of six profiles.

Membership into the Moderately High Global Engagement and Moderately Low Global Burnout
(73.8%) and Low Efficacy Burned-Out (59.1%) profiles was moderately to highly stable over time,
whereas membership into the Low Dedication and Efficacy and Highly Cynical (23.4%), High Global
Engagement and Low Global Burnout (26.6%), Dedicated but Exhausted Burned-Out (27.2%), and
Very Low Global Engagement and Very High Global Burnout (30.9%) profiles was far less stable,
which could be related to our reliance on a sample of early career nurses. These results are particularly
informative in showing that the two profiles characterized by the most balanced configuration (i.e.,
where the S-factors showed the smallest deviations from the sample mean, thus reflecting alignment
with the G-factors) were also the most stable over a period of one year. From a practical perspective,
this result suggests that membership into these two profiles is unlikely to change in the absence of a
systematic exposure to external changes or interventions, and that interventions seeking to change
these profiles are likely to require some effort. The moderately high rates of stability observed for
these two profiles are generally aligned with previous results on burnout (Frogéli et al., 2019;
Kinnunen et al., 2019) and work engagement (Grgdal et al., 2019; Heinrichs et al., 2020), and suggest
that during the early stages of nurses’ careers, more balanced configurations reflect a more strongly
integrated mode of functioning.

For the remaining profiles, the lower rates of within-person levels of stability, albeit unexpected,
are nonetheless encouraging in supporting the possible fruitfulness of less intensive interventions
designed to nurture more desirable profiles and limit the occurrence of less desirable ones, at least if
implemented early in the career. These results also suggest that it might be harder for novice nurses to
maintain a profile characterized by a more imbalanced configuration or, alternatively, that such an
imbalanced configuration could indicate a lack of crystallization. Additional research is needed to
unpack the relevance of these interpretations, to verify whether these results extend to sample of more
established employees, and to test the true efficacy of differential interventions strategies.
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Psychological Need Satisfaction and Profile Membership

Our results showed that nurses’ global and specific levels of need satisfaction were associated with
their membership into profiles characterized by higher levels of work engagement and lower levels of
burnout (e.g., High Global Engagement and Low Global Burnout; Moderately High Global
Engagement and Moderately Low Global Burnout), and with a lower likelihood of membership into
profiles characterized by lower levels of work engagement and higher levels of burnout (e.g., Very
Low Global Engagement and Very High Global Burnout). These results contribute to research
supporting the positive impact of psychological need satisfaction on work engagement and its negative
effect on burnout (Gillet et al., 2020; Van den Broeck et al., 2016), thus supporting SDT’s (Ryan &
Deci, 2017) positioning of these needs as core drivers of optimal functioning.

Beyond these generic effects, global levels of need satisfaction and specific levels of competence
satisfaction predicted membership into the Dedicated but Exhausted Burned-Out (4) profile relative to
the Low Efficacy Burned-Out (5) and Low Dedication and Efficacy and Highly Cynical (3) profiles.
Moreover, specific levels of competence satisfaction predicted their membership into the Low Efficacy
Burned-Out profile (5) relative to the Low Dedication and Efficacy and Highly Cynical (3) one. These
three profiles displayed moderately low global levels of work engagement and moderately high global
levels of burnout, mainly differing in their specific levels of dedication (Profile 4 > 5 > 3; as shown by
their non-overlapping confidence intervals in Table S9 of the online supplements) and cynicism
(Profile 4 < 5 < 3), which both vary in a way that match these associations. These results suggest that
global levels of need satisfaction and specific levels of competence satisfaction may be particularly
relevant for the prediction of nurses’ dedication (increasing them) and cynicism (decreasing them) in a
way that matches the results from previous variable-centered analyses (e.g., Gillet et al., 2020). These
results are also consistent with the idea that feelings of competence help employees dedicate
themselves to their work and reinterpret obstacles as challenges to be met, thereby decreasing their
likelihood of withdrawing from their work, and thus their risk of burnout (Huyghebaert et al., 2022b).

Finally, our results showed that specific levels of competence satisfaction were associated with
nurses’ membership into the Dedicated but Exhausted Burned-Out profile relative to the Moderately
High Global Engagement and Moderately Low Global Burnout one. To understand this unexpected
result, we have to consider that the need for competence tends to be less contingent on external
circumstances than the other needs, so that employees’ scoring high on competence should be
confident in their abilities in a way that is relatively independent from external contingencies (Chiniara
& Bentein, 2016). This freedom from contingencies might make them less likely to reciprocate
through work engagement. However, because competence satisfaction is based on the exercise of
agency, highly competent nurses may still be inclined to invest energy at work (i.e., dedication),
especially when facing work difficulties, which could in turn deplete their emotional resources,
thereby increasing their risk of burnout (Hobfoll, 1989). Alternatively, from a developmental
perspective, the benefits of competence satisfaction may also take longer to manifest, being largely
influenced by experiences of mastery (Schiefele & Schaffner, 2015), which tend to increase in
frequency over the course of the career. Future research will be needed to achieve a more precise
understanding of the development of nurses’ burnout, including the moderating role of emotional
investment and exposure to stressful situations as challenges or hindrances to feelings of competence.
Outcomes of Profile Membership

The profiles shared well-differentiated associations with the outcomes. As expected, we found that the
High Global Engagement and Low Global Burnout profile displayed the most positive outcomes (i.e.,
in-role and extra-role performance; job satisfaction), whereas the Very Low Global Engagement and
Very High Global Burnout profile displayed the worst outcomes (i.e., the lowest job satisfaction and
the highest health difficulties, absenteeism, and presenteeism). These findings confirm the adaptive
role of work engagement and the detrimental effects of burnout (e.g., Goering et al., 2017).

From an outcome perspective, our results also suggest that it is not sufficient to consider global
levels of work engagement and burnout without also considering their specific facets. For instance,
Dedicated but Exhausted Burned-Out nurses displayed higher in-role performance, similar extra-role
performance, health difficulties, absenteeism, and presenteeism, and lower job satisfaction than
Moderately High Global Engagement and Moderately Low Global Burnout nurses. Thus, although the
former displayed lower global levels of work engagement and higher global levels of burnout than the
latter, the higher specific levels of dedication and lower specific levels of cynicism observed in the
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latter profile seemed to carry benefits, especially for in-role performance (Neuber et al., 2022).
However, these benefits came at a cost in terms of job satisfaction, an indicator of affective well-being
(Ryan & Deci, 2007). Thus, whereas dedication and a sense of connection to one’s work (i.e., low
cynicism) might maximize in-role performance despite globally high burnout and globally low work
engagement, the negative emotions associated with this globally less desirable profile (Chiaburu et al.,
2013) still seem to take a toll on employees’ affective well-being.

The High Global Engagement and Low Global Burnout profile also displayed higher absenteeism
and presenteeism than the Low Dedication and Efficacy and Highly Cynical one. Although these
results seem to contradict the negative relations reported between work engagement and absenteeism
or presenteeism (Neuber et al., 2022; Rivkin et al., 2022) and the positive effects of burnout on these
behaviors (Demerouti et al., 2009; Jourdain & Chénevert, 2015), these results suggest that there might
be limits to the benefits of high work engagement and low burnout. This interpretation is aligned with
the possible “dark side” of work engagement noted by Sonnentag (2011) and supported in prior
research (e.g., Gillet et al., 2019a). Research suggests that when employees are highly engaged, they
may lack opportunities to recover and restore their resources (Sonnentag, 2011). This interpretation is
also aligned with research on the concept of over-commitment (e.g., Sperlich et al., 2013), showing
that whereas commitment is associated with a variety of positive outcomes (e.g., Perreira et al., 2018),
extreme levels may be harmful (Gillet et al., 2021). These unexpected findings could also be explained
by the fact that nurses with low dedication might stop thinking about work and thus have an easier
time recovering from it (Gillet et al., 2021).

More consistent with our expectations, the High Global Engagement and Low Global Burnout
profile presented one of the highest levels of extra-role performance and job satisfaction, while
displaying lower health difficulties, absenteeism, and presenteeism than the Very Low Global
Engagement and Very High Global Burnout profile. These results may be explained by COR theory
(Hobfoll, 1989), which suggests that burned-out employees lack the resources required to accomplish
their work tasks, leading them to become dissatisfied and to feel ineffective (Schaufeli et al., 2009). In
contrast, engaged employees are more positively disposed toward their work, and thus experience
more positive work-related emotions (Schaufeli et al., 2002), in turn increasing their identification
with, and willingness to allocate extra time and resources to, their organization (Goering et al., 2017).

Finally, job satisfaction and performance (in-role and extra-role) were higher in the Low Efficacy
Burned-Out profile than in the Low Dedication and Efficacy and Highly Cynical one. Thus, the
combination of low cynicism and high absorption (both suggesting a strong work connection) might protect
nurses with a profile displaying moderately low global work engagement and moderately high global
burnout against undesirable outcomes. Although this result is consistent with research on the benefits of
work connection (e.g., Perreira et al., 2018), future research is needed to validate this interpretation.
Limitations and Future Directions

First, our sole reliance on self-report measures increases the risk of social desirability and self-
report biases. To alleviate these concerns, it would be useful for future studies to consider objective
measures (e.g., organizational data on work performance and absenteeism) and informant ratings (e.g.,
colleagues, supervisors). Second, we used single-item measures to assess health difficulties,
absenteeism, and presenteeism. These measures tend to be less reliable than multi-item measures, and
not as good at providing a complete content coverage of the construct under study. It would be
interesting for future research to replicate our results using more robust measures. Third, although the
present study was conducted among novice French-Canadian nurses, our results should be replicated
among more experienced nurses, as well as among more diversified occupational groups in different
work settings, countries, languages, and cultures. Recent evidence even indicates that nurses working
throughout Canada seem to experience higher levels of exhaustion (but lower levels of
disengagement) than those working in other countries (RNAO, 2022), highlighting the need for more
research in this area. Fourth, we assessed the stability of work engagement and burnout profiles over a
period of 12-month which did not involve any systematic change or transition for most participants. It
is thus likely that our estimates of stability would be reduced if longer time intervals, transitions (e.g.,
promotion), or interventions (e.g., professional training) were considered. Moreover, although our data
was collected prior the COVID-19 pandemic, this pandemic is likely to have added to the already high
levels of ill-being that healthcare workers typically experience (Amanullah & Ramesh Shankar, 2020)
due to the unpredictability of this pandemic, to the work overload resulting from the increased intake
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in patients, and to the various changes imposed to handle this pandemic (e.g., Parandeh et al., 2022).
Future studies should thus examine the extent to which our findings would generalize to longer
periods of time, social changes, and pandemic context.
Practical Implications

Our findings suggest that managers should be particularly attentive to employees experiencing low
levels of need satisfaction, who were more likely to display a Very Low Global Engagement and Very
High Global Burnout profile and less likely to display a High Global Engagement and Low Global
Burnout profile. Therefore, changes designed to increase employees’ psychological need satisfaction
seemed to represent a fruitful way to support more desirable profiles. By doing so, the current trend of
overcommitment could be limited and the great resignation could be curbed (Gillet et al., 2018). For
instance, workload could be limited at the organizational level by stating clear segmentation norms and
encouraging balanced and healthier lifestyles (Kreiner et al., 2006). Workload could be reduced at the
individual level through coaching or counseling (e.g., developing new habits and replacing malfunctioning
behaviors; Van Gordon et al., 2017). More generally, public authorities may require organizations to create
a written policy on disconnecting from work (e.g., not engaging in work-related communications) for all
employees. At the start of the career, it might be particularly important to encourage more efficient work
recovery processes to protect nurses’ professional well-being and to facilitate positive spillover between
their work and personal roles (Demsky et al., 2014). Efficient work recovery can be trained. For instance,
participants involved in a recovery training program (e.g., time management, self-reflection) displayed
better relaxation and sleep quality after the training than those not involved (Hahn et al., 2011). To nurture
need satisfaction, organizations could also allocate resources to enactive mastery experiences, promote
self-directed decision-making, create opportunities for personal growth, and promote a supportive
culture via a variety of validated methods (e.g., Eisenberger & Stinglhamber, 2011). Programs seeking
to sensitize managers to the benefits of adopting an autonomy-supportive approach, and to provide
them with tools to implement this approach, might also be helpful (Gillet et al., 2013).
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Figure 1. Final Six-Profile Solution from the Model of Dispersion Similarity (Number of Profiles and Within-Profile Means and Variances Equal Over time)
Note. S-factor/G-factor: Specific and global factors from a bifactor model; all indicators are factor scores estimated in standardized units (M = 0; SD = 1).
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Table 1
Results from the Time-Specific and Longitudinal Models
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Model LL #p Scaling AlC CAIC BIC ABIC Entropy
Latent Profile Analyses: Time 1

1 Profile -5803.386 16 1.353 11638.772 11724.302 11708.302 11657.509 Na
2 Profiles -5197.255 33 1.366 10460.511 10636.917 10603.917 10499.156 847
3 Profiles -4955.984 50 1.490 10011.968 10279.249 10229.249 10070.522 .867
4 Profiles -4826.545 67 1.411 9787.091 10145.249 10078.249 9865.554 .852
5 Profiles -4701.598 84 1.376 9571.196 10020.229 9936.229 9669.567 .873
6 Profiles -4605.699 101 1.256 9413.397 9953.306 9852.306 9531.677 .885
7 Profiles -4508.947 118 1.221 9253.893 9884.679 9766.679 9392.081 .890
8 Profiles -4440.552 135 1.240 9151.104 9872.764 9737.764 9309.200 .892
Latent Profile Analyses: Time 2

1 Profile -4620.677 16 1.583 9273.354 9358.884 9342.884 9292.091 Na
2 Profiles -4028.876 33 1.427 8123.753 8300.159 8267.159 8162.399 .804
3 Profiles -3768.222 50 1.393 7636.444 7903.726 7853.726 7694.998 .828
4 Profiles -3599.131 67 1.483 7332.263 7690.420 7623.420 7410.725 .839
5 Profiles -3496.024 84 1.277 7160.049 7609.082 7525.082 7258.420 .866
6 Profiles -3421.148 101 1.244 7044.297 7584.206 7483.206 7162.576 .880
7 Profiles -3344.869 118 1.331 6925.739 7556.524 7438.524 7063.927 .886
8 Profiles -3275.523 135 1.868 6821.046 7542.706 7407.706 6979.142 .885
Longitudinal Latent Profile Analyses

Configural Similarity -8024.293 202 1.309 16452.586 17532.404 17330.404 16689.145 .883
Structural Similarity -8130.906 154 1.371 16569.812 17393.040 17239.040 16750.160 .864
Dispersion Similarity -8208.483 106 1.698 16628.965 17195.603 17089.603 16753.100 .856
Distributional Similarity -8263.300 101 1.493 16728.601 17268.510 17167.510 16846.880 .855
Predictive Similarity: Demographics

Null Effects Model -4369.891 62 2.383 8863.782 9195.211 9133.211 8936.389 794
Profile-Specific Free Relations with Predictors -4237.199 302 .898 9078.397 10692.779 10390.779 9432.065 .841
Free Relations with Predictors -4332.348 122 1.711 8908.696 9560.864 9438.864 9051.568 .801
Equal Relations with Predictors -4348.177 92 1.907 8880.355 9372.153 9280.153 8988.095 797
Predictive Similarity: Predictors

Null Effects Model -5629.295 79 1.375 11416.591 11838.896 11759.896 11509.106 794
Profile-Specific Free Relations with Predictors -5287.220 239 .780 11052.440 12330.047 12091.047 11332.329 .859
Free Relations with Predictors -5414.430 119 1.327 11066.860 11702.991 11583.991 11206.220 .815
Equal Relations with Predictors -5430.905 99 1.318 11059.810 11589.028 11490.028 11175.748 811
Explanatory Similarity

Free Relations with Outcomes -13937.511 119 1.988 28113.021 28749.152 28630.152 28252.381 .828
Equal Relations with Outcomes -13960.009 83 2.353 28086.017 28529.705 28446.705 28183.217 .825

Note. LL: Model loglikelihood; #fp: Number of free parameters; Scaling: Scaling correction factor associated with robust maximum likelihood estimates; AIC: Akaike information criteria;
CAIC: Constant AIC; BIC: Bayesian information criteria; ABIC: Sample size adjusted BIC.



Burnout and Work Engagement Profiles 23

Table 2
Classification Accuracy: Average Probability of Membership into Each Latent Profile (Column) as a
Function of the Most Likely Profile Membership (Row)

Profile 1 Profile 2 Profile 3 Profile 4 Profile 5 Profile 6

Time 1

Profile 1 931 .028 .005 .036 .000 .000
Profile 2 .019 .908 .019 .029 .024 .000
Profile 3 .001 .015 .887 .031 .028 .039
Profile 4 .008 .013 .031 .886 .032 .029
Profile 5 .000 .038 101 .087 J74 .001
Profile 6 .000 .000 .043 .062 .000 .894
Time 2

Profile 1 .930 .045 .000 .025 .000 .000
Profile 2 .019 .922 .007 .013 .039 .000
Profile 3 .000 .007 .908 .026 .034 .024
Profile 4 .002 .032 .016 .883 .027 .040
Profile 5 .000 .033 .047 .025 .894 .001
Profile 6 .000 .000 .049 .030 .000 921

Note. Profile 1: High Global Engagement and Low Global Burnout; Profile 2: Moderately High
Global Engagement and Moderately Low Global Burnout; Profile 3: Low Dedication and Efficacy
and Highly Cynical; Profile 4: Dedicated but Exhausted Burned-Out; Profile 5: Low Efficacy Burned-
Out; and Profile 6: Very Low Global Engagement and Very High Global Burnout.

Table 3
Transitions Probabilities

Profile 1 Profile 2 Profile 3 Profile 4 Profile 5 Profile 6

Profile 1 .266 .703 .000 .030 .000 .000
Profile 2 121 .738 027 .048 .048 .019
Profile 3 .028 247 234 .042 409 041
Profile 4 .070 149 113 272 .360 .037
Profile 5 .000 113 228 .057 591 011
Profile 6 .009 .000 196 282 .203 .309

Note. Profile 1: High Global Engagement and Low Global Burnout; Profile 2: Moderately High
Global Engagement and Moderately Low Global Burnout; Profile 3: Low Dedication and Efficacy
and Highly Cynical; Profile 4: Dedicated but Exhausted Burned-Out; Profile 5: Low Efficacy Burned-
Out; and Profile 6: Very Low Global Engagement and Very High Global Burnout.
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Table 4
Results from the Predictive Analyses

Profile 1 vs 6 Profile 2 vs 6 Profile 3 vs 6 Profile 4 vs 6 Profile 5 vs 6 Profile 1 vs 5
Predictors  Coef. (SE) OR Coef. (SE) OR Coef. (SE) OR Coef.(SE) OR Coef.(SE) OR Coef. (SE) OR
S-REL b571(.356) 1.770 504 (.321) 1.656 -.049(.308) .952 .181(.351) 1.199 .178(.302) 1.195 .393(.223) 1.482

S-COM  .801(.314)* 2228 .419(261) 1520 -383(212) .682 .868(.308)** 2.383 .186(.239) 1.205 .615(.230)** 1.850
S-AUT  1.882(.380)** 6.569 1.056 (.315)** 2.874 .769 (.303)* 2.157 1.071 (.373)** 2.917 .935 (.290)** 2.546 .948 (.265)** 2.580
G-NEED 4.013 (431)** 55.321 2.679 (.347)** 14.577 1.394 (.292)** 4.032 2.283 (.417)** 9.808 1.619 (.309)** 5.051 2.394 (.295)** 10.954

Profile 2 vs 5 Profile 3vs5 Profile 4 vs 5 Profile 1 vs 4 Profile 2 vs 4 Profile 3vs 4
Predictors  Coef. (SE) OR Coef. (SE) OR Coef.(SE) OR  Coef.(SE) OR  Coef.(SE) OR Coef. (SE) OR
S-REL 326 (\179) 1.386 -.227 (.162) .797 .003 (.185) 1.003 .390(.221) 1.477 .323(.197) 1.381 -.230(.188) .795
S-COM 232 (.1171) 1.262 -570(.168)** 566 .682 (.216)** 1.978 -.067 (.236) .935 -.450(.191)* .638 -1.252(.231)** .286
S-AUT 121 (.183) 1.129 -166(.179)  .847 136 (.1219) 1.146 .812(.285)** 2.252 -.015(.206) .985 -.302 (.240) .739
G-NEED 1.060 (.185)** 2.886 -.225(.185) .798 .664 (.242)** 1.942 1.730 (.316)** 5.640 .396 (.232) 1.486 -.889 (.281)** 411
Profile 1vs 3 Profile 2 vs 3 Profile 1 vs 2

Predictors  Coef. (SE) OR Coef. (SE) OR Coef. (SE) OR

S-REL 620 (.218)** 1.859 .553 (.175)** 1.738 .067 (.209) 1.069

S-COM  1.185 (.241)** 3.269 .802 (.189)** 2.230 .383(.214) 1.466

S-AUT  1.114 (.278)** 3.046 .287 (.200) 1.332 .827 (.251)** 2.286

G-NEED 2.619 (.317)** 13.722 1.285 (.214)** 3.616 1.334 (.257)** 3.795

Note. * p <.05; ** p <.01; SE: Standard error of the coefficient; OR: Odds ratio; S-REL.: Specific relatedness need satisfaction; S-COM: Specific competence need
satisfaction; S-AUT: Specific autonomy need satisfaction; G-NEED: Global need satisfaction; the coefficients and OR reflect the effects of the predictors on the
likelihood of membership into the first listed profile relative to the second listed profile; specific relatedness, competence, and autonomy need satisfaction as well
as global need satisfaction are estimated from factor scores with a standard deviation of 1 and a mean of 0; Profile 1: High Global Engagement and Low
Global Burnout; Profile 2: Moderately High Global Engagement and Moderately Low Global Burnout; Profile 3: Low Dedication and Efficacy and Highly
Cynical; Profile 4: Dedicated but Exhausted Burned-Out; Profile 5: Low Efficacy Burned-Out; and Profile 6: Very Low Global Engagement and Very High
Global Burnout.
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Table 5
Associations between Profile Membership and the Outcomes Taken from the Model of Explanatory Similarity (Equal across Time Points)
Profile 1 Profile 2 Profile 3 Profile 4 Profile 5 Profile 6 Summary of Statistically
M [Cl] M [CI] M [CI] M [Cl] M [Cl] M [Cl] Significant Differences
In-role performance .606 135 -.822 392 -.189 -.450 1>4>2>5>3;5=6;
[.491; .722] [.046; .224] [-1.085; -.560] [.236; .548] [-.319; -.059] [-1.165; .264] 1>4>6;2=6;3=6.
1>2>5>3;5=6;
522 192 -.669 243 -310 .056 ’ ’
EXtrerole perfomANce 1374 671 [107,.276]  [-879;-458]  [-035 521]  [.495:-125]  [-415,528] L, ey eaes
. . 822 .336 -.691 -.141 -.225 -.976
Job satisfaction [603; 952]  [263:.409]  [-833:-529]  [-484; 203] [-309;-140] [-1.359;-593] L 2~4=5>3=6.
Health difficulties 2.001 2.064 2.200 2.227 2.151 3.660 6>2=3=4=5;
[1.870; 2.131] [1.940;2.189] [2.071;2.330] [2.057;2.396] [1.877;2.426] [3.271;4.049] 6>1=2=5;3=4>1.
Absenteeism 10.290 6.067 4.866 11.161 6.815 144.393 6>1=2=4=5;3=5;
[5.980; 14.599] [3.631;8.502] [3.125;6.607] [6.471;15.851] [3.062; 10.569] [105.778; 183.009] 6>2=3;1=4>3,
12.416 8.702 7.106 12.037 7.299 39.453 6>1=2=4=5;1>3,;

Presenteeism [7.561; 17.271] [2.841;14.563] [4.892;9.320] [7.547; 16.528] [4.626;9.972] [22.346;56.561] 6>2=3;3=4=5;

Note. M: Mean; Cl: 95% confidence interval; in-role performance, extra-role performance, and job satisfaction are estimated from factor scores with a mean
of 0 and a standard deviation of 1; Profile 1. High Global Engagement and Low Global Burnout; Profile 2: Moderately High Global Engagement and
Moderately Low Global Burnout; Profile 3: Low Dedication and Efficacy and Highly Cynical; Profile 4: Dedicated but Exhausted Burned-Out; Profile 5: Low
Efficacy Burned-Out; and Profile 6: Very Low Global Engagement and Very High Global Burnout.
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Table S1

Number and Characteristics of Profiles Identified in Previous Studies

Study Sample

Analysis Indicators

Profiles Covariates

Simbula et 488 Italian
al. (2013) teachers

Cluster  Vigor; Dedication;
Analysis Absorption

Profile 1: Highly engaged (high levels across dimensions) Personal development: 1 > 2
Profile 2: Average engaged (moderate levels across dimensions) Work-family balance: 1 > 2
Self-efficacy: 1> 2
Job satisfaction: 1 > 2
Altruism; 1> 2
Civic virtue: 1> 2
Social dysfunction: 2 > 1
General dysphoria: 2 > 1

Mékikangas 256 Finnish

Growth  Vigor; Exhaustion

et al. (2014) health and social Mixture (5 consecutive
care employees Modeling workdays)

Profile 1: Constantly vigorous (high levels of vigor and low levels Recovery: 1> 2,3
of exhaustion that both remained stable)

Profile 2: Concurrently vigorous and exhausted (moderate and

stable levels of vigor, and moderate and slightly decreasing levels of

exhaustion)

Profile 3: Constantly exhausted (high levels of exhaustion and low

levels of vigor that both remained stable)

Leiter &  Study 1 (S1):

Maslach 1766 Canadian

(2016) health care
employees
Study 2 (S2):
1166 Canadian
health care
employees

Latent  Emotional

Profile  Exhaustion;

Analysis Cynicism; Reduced
Prof. Efficacy

Profile 1: Burnout (high levels across dimensions) Workload S1:1,3>4>2>5
Profile 2: Disengaged (high levels of cynicism, and moderate to Workload S2:1,2,3>4>5

high levels of exhaustion and inefficacy) Resources S1: 5>4>2,3>1
Profile 3: Overextended (high levels of exhaustion, and moderate  Resources S2: 5>3>4>2>1
levels of cynicism and inefficacy) Social context S1: 5>3,4>2>1
Profile 4: Ineffective (high levels of inefficacy, and moderate levels Social context S2: 5>3>4>2>1
of cynicism and exhaustion) Satisfaction S1: 5>4>3>2>1
Profile 5: Engagement (low levels across dimensions) Satisfaction S2:5>3,4>2>1

Berjot et al. 664 French
(2017) psychologists

Cluster  Emotional

Analysis Exhaustion;
Cynicism; Reduced
Prof. Efficacy

Profile 1: High risk of burnout (high across dimensions)

Profile 2: Risk of burnout through low personal accomplishment
(low exhaustion & cynicism; high inefficacy)

Profile 3: Risk of burnout through emotional exhaustion (moderate
to high exhaustion; moderate cynicism & inefficacy)

Profile 4: No risk of burnout (low across dimensions)

Mékikangas 168 Finnish
et al. (2017) white-collar
professionals

Latent  Exhaustion; Vigor
Profile (5 times: 2006, 2008,
Analysis 2010, 2012, 2014)

Profile 1: Low stable exhaustion-high stable vigor Goal progress: 1> 2, 3
Profile 2: Fluctuating exhaustion and vigor (low unstable

exhaustion; average-unstable vigor)

Profile 3: Stable average exhaustion-decreasing vigor
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Study Sample Analysis

Indicators

Profiles Covariates

Mékikangas 168 Finnish Latent
et al. (2017) white-collar Profile
professionals  Analysis

Cynicism; Dedication
(5 times: 2006, 2008,
2010, 2012, 2014)

Profile 1: Low stable cynicism-high stable dedication Goal progress: 1>2, 3
Profile 2: Increasing cynicism-decreasing dedication
Profile 3: Decreasing cynicism-increasing dedication

Guidetti et 689 Italian Cluster
al. (2018) teachers Analysis

Enthusiasm;
Emotional
Exhaustion;
Indolence; Guilt

Profile 1: Enthusiastic (high enthusiasm; low exhaustion, indolence, Commitment: 1 >2 > 3,4
& guilt) Stress: 3,4>2>1
Profile 2: Exhausted (low enthusiasm, indolence, & guilt; high

exhaustion)

Profile 3: Exhausted-indifferent (low enthusiasm & guilt; high

exhaustion & indolence)

Profile 4: Exhausted-guilty (low enthusiasm; high exhaustion,

indolence, & guilt)

Laverdiere 240 Canadian  Latent
et al. (2018) psychotherapists Profile
Analysis

Emotional
Exhaustion;
Cynicism; Reduced
Prof. Efficacy;
Satisfaction with Life;
Distress

Profile 1: At-risk (moderately high burnout & distress; moderately Workload: 4 > 2, 3
low life satisfaction)

Profile 2: High functioning (low burnout & distress; high life

satisfaction)

Profile 3: Well-adapted (moderately burnout & distress; moderately

high life satisfaction)

Profile 4: Highly symptomatic (very high burnout & distress; very

low life satisfaction)

Moeller et 1085 US Latent
al. (2018) employees from Profile
various sectors  Analysis

Burnout; Engagement

Profile 1: Engaged (high engagement; low burnout) Positive emotions: 1 >4 > 2, 5;
Profile 2: Moderately engaged-exhausted (moderate engagement & 1>3,5;3>4> 2,

burnout) Negative emotions: 3,4,5>2>1
Profile 3: Highly engaged-exhausted (high engagement & burnout) Skill acquisition: 1 >3 > 2, 4;
Profile 4: Apathetic (very low engagement & burnout) 2>5;1>3>4,5

Profile 5: Burned-out (low engagement; high burnout) Turnover intentions: 3> 1, 5;

2>1>4;3>5>2;5>4

Portoghese 7757 Italian Latent
et al. (2018) university Profile
students Analysis

Emotional
Exhaustion;
Cynicism; Reduced
Prof. Efficacy

Profile 1: Burned-out (high across dimensions)

Profile 2: Overextended (moderately high exhaustion; moderate
cynicism & inefficacy)

Profile 3: Engaged (low cynicism & inefficacy; moderate
exhaustion)
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Study Sample Analysis Indicators Profiles Covariates
Abos etal. 584 Spanish Cluster  Frenetic, Profile 1: Disengaged-underchallenged/wornout (very low Anxiety:3>1;1,2>4,5;3>4,5
(2019) teachers Analysis Underchallenged, & engagement; low frenetic; moderately high underchallenged & Depression: 1,2,3>4,5
Wornout Burnout; wornout). Sleep quality: 4,5>1,2,3
Engagement Profile 2: Lowly engaged-underchallenged/wornout (moderately Intentionto quit: 2>1>3>5>4
low engagement; average frenetic; high underchallenged &
wornout)
Profile 3: Highly engaged-high frenetic (very high frenetic; high
engagement; average wornout; moderately low underchallenged)
Profile 4: Highly engaged-moderate frenetic (high engagement;
moderately high frenetic; low underchallenged; very low wornout)
Profile 5: Moderately engaged-low burnout (moderately high
engagement; moderately low frenetic, underchallenged, & wornout)
Gilletetal. 730 employees Latent  Vigor; Dedication; Profile 1: Engaged yet distanced (moderately high global Stress:4>5>2>1;3>1
(2019) (Prolific) Profile  Absorption engagement, vigor, & dedication; very low absorption) Intentionsto quit: 4>5>2>1;3>1
Analysis (2 times: 4 months Profile 2: Normative (average across indicators) Job satisfaction: 1 >2>3>5>4
apart) Profile 3: Vigorously absorbed (moderately low global engagement; Health: 1>2>3,5>4
average dedication; very high vigor & absorption)
Profile 4: Disengaged-vigorous (moderately low global engagement
& absorption; low dedication; very high vigor).
Profile 5: Totally disengaged (low to very low global engagement,
vigor, dedication, & absorption)
Salmela- 149 Finnish Latent  Engagement; Profile 1: Engaged-burnout (high engagement & burnout) Workload: 1> 2
Aroetal. teachers Profile  Emotional Profile 2: Highly engaged (very high levels engagement; low Control: 2>1
(2019) Analysis Exhaustion; burnout) Resilience: 2 > 1
Cynicism; Reduced
Prof. Efficacy
Gilletet al. 264 French Latent  Physical, Cognitive, Profile 1: Globally disengaged (moderately low emotional & Task variety: 2>4>1;2>3
(2020) employees from Profile & Emotional Job cognitive engagement; moderately high physical engagement) Feedback: 2,3,4>1

various sectors  Analysis

Engagement

Profile 2: Globally engaged (average physical engagement;
moderately high emotional & cognitive engagement)

Profile 3: Globally but not emotionally engaged (average physical
& cognitive engagement; moderately low emotional engagement)
Profile 4: Moderately engaged (average across dimensions)

Affective commitment: 2>3,4>1
Normative commitment: 2,4>3>1
Emotional exhaustion: 1, 3> 2, 4
lll-being: 1, 3,4 >2
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Study Sample Analysis Indicators Profiles Covariates
Rice & Liu 760 Taiwan Latent  Emotional Profile 1: Burnout (high exhaustion & cynicism; moderately high
(2020) research and Profile  Exhaustion; inefficacy)

development  Analysis Cynicism; Reduced  Profile 2: Overextended (moderately high exhaustion & cynicism;

employees Prof. Efficacy average inefficacy)

Profile 3: Disengaged (average levels across dimensions)
Profile 4: Ineffective (moderately low exhaustion & cynicism;
average inefficacy)

Profile 5: Engagement (low high exhaustion & cynicism;
moderately low inefficacy)

Upadyaya 766 employees Latent  Exhaustion, Profile 1: High engagement (average burnout; high & increasing Job demands: 2> 1

& Salmela- Profile  Inadequacy; engagement) Personal demands: 2 > 1

Aro (2020) Analysis Cynicism; Vigor; Profile 2: Increasing burnout (high & increasing burnout; average & Servant leadership: 1 > 2
Dedication; decreasing engagement) Personal resources: 1 > 2

Absorption (2 times:
One year apart)

Mékikangas 169 Finnish Latent  Emotional Profile 1: Stable, low burnout Job demands: 2> 1, 3
et al. (2021) employees with Profile  Exhaustion; Profile 2: Exhaustion instigated, increasing burnout (increasing high Job control: 1 > 3
a managerial or Analysis Cynicism; Reduced  exhaustion; low cynicism & inefficacy) Supportive organizational climate: 1
leadership Prof. Efficacy Profile 3: Cynicism and reduced professional efficacy dominated, >2,3
position (5 times: 2006, 2008, inverted U-shaped burnout
2010, 2012, 2014)
Pyhélté et 2310 Finnish Latent  Exhaustion, Profile 1: No burnout risk (low levels across dimensions) Self-regulation: 4,5>3>2>1
al. (2021) teachers Profile  Inadequacy; Cynicism Profile 2: Minor burnout risk (moderate levels across dimensions)  Co-regulation: 5>2,3>1
Analysis Profile 3: Increased exhaustion (high exhaustion; moderate

inadequacy & cynicism)

Profile 4: Increased exhaustion and cynicism (high exhaustion;
moderate cynicism; low inadequacy)

Profile 5: High burnout risk (high exhaustion & inadequacy;
moderate cynicism)
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Study Sample Analysis Indicators Profiles Covariates
Sandrinet 654 French Latent  Emotional Profile 1: Very Low Burnout Risk (very low global burnout; Colleagues recognition: 1> 2, 3,4 >
al. (2022) firefighters Profile  Exhaustion; moderately low cynicism; low emotional exhaustion & inefficacy) 5
Analysis Cynicism; Reduced  Profile 2: Mentally Distanced (average global burnout; high Supervisor recognition: 3> 2, 4,5
Prof. Efficacy cynicism; moderately low emotional exhaustion; low inefficacy) Job satisfaction: 1,2,3>4>5

Profile 3: Low Burnout Risk (low global burnout & inefficacy;
moderately low cynicism; average emotional exhaustion)

Profile 4: High Burnout Risk (high global burnout; average
emotional exhaustion, cynicism, & inefficacy)

Profile 5: Moderately High Burnout Risk (moderately high global
burnout; high inefficacy; average emotional exhaustion; low
cynicism)
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Preliminary Measurement Models

Due to the complexity of the longitudinal models underlying all constructs assessed in the present
study, preliminary analyses were conducted separately for the profile indicators (burnout and work
engagement), predictors (need satisfaction), and multi-item outcomes (in-role and extra-role
performance, and job satisfaction). Preliminary longitudinal measurement models were estimated
using Mplus 8.6 (Muthén & Muthén, 2021) and the maximum likelihood robust (MLR) estimator,
which provides parameter estimates, standard errors, and goodness-of-fit that are robust to non-
normality. These models were estimated using full information maximum likelihood (FIML; Enders,
2010) procedures to handle missing data. Given the known oversensitivity of the chi-square test of
exact fit (y?) to sample size and minor model misspecifications (e.g., Marsh et al., 2005), we relied on
sample-size independent goodness-of-fit indices to assess the fit of the models (Hu & Bentler, 1999;
Marsh et al. 2005): The comparative fit index (CFI), the Tucker-Lewis index (TLI), as well as the root
mean square error of approximation (RMSEA) and its 90% confidence interval. Values greater than
.90 for the CFI and TLI indicate adequate model fit, although values greater than .95 are preferable.
Values smaller than .08 or .06 for the RMSEA respectively support acceptable and excellent model fit.
Composite reliability coefficients associated with each of the a priori factors were also calculated from
the model standardized parameters using McDonald (1970) omega (®) coefficient

(XlaD?
[ZI4D? + X 6]
where |1;| are the standardized factor loadings associated with a factor in absolute values, and i, the
item unigquenesses.
Burnout and Work Engagement

In line with past studies (e.g., Gillet et al., 2018; Sandrin et al., 2021), a series of confirmatory
factor analyses (CFA) and bifactor-CFA models were tested at Time 1 (T1) and Time 2 (T2): (a) a Six-
factor CFA model (emotional exhaustion, cynicism, reduced professional efficacy, vigor, dedication,
and absorption); and (b) a bifactor-CFA model with six specific (S)-factors (emotional exhaustion,
cynicism, reduced professional efficacy, vigor, dedication, and absorption) and two global (G)-factor
(burnout and work engagement). In the CFA solution, items were only allowed to define their a priori
factors, factors were allowed to correlate, and no cross-loadings were estimated. The bifactor-CFA
solutions, included two sets of factors, one reflecting burnout (G-factor) and its dimensions (S-
factors), and one reflecting work engagement (G-factor) and its dimensions (S-factors). In this model,
the two sets of factors were allowed to correlated with one another, whereas they were specified as
orthogonal within each set, in line with bifactor assumptions (e.g., Morin et al., 2020).

As noted by Morin et al. (2016a, 2017), fit indices are not sufficient to guide the selection of the
optimal model. An examination of the parameter estimates is also required to select the best
alternative. When contrasting a CFA solution with a bifactor alternative, the key elements supporting a
bifactor representation are: (1) an improved level of fit to the data; (2) a well-defined (i.e., presenting
moderate to strong significant target loadings) as opposed to a weakly defined (i.e., weak target
loadings) G-factor; and (3) at least some reasonably well-defined S-factors. There is no formal
guideline regarding the exact values beyond which one can interpret factors to be well-defined and S-
factors to retain enough specificity. Instead, target loadings and model-based coefficients of composite
reliability (omega coefficient; ®) are typically interpreted in a more holistic manner. However, prior
research on burnout and work engagement within the bifactor framework (e.g., Gillet et al., 2019,
2021) seems to suggest that G-factors may be considered well-defined when they present target
loadings approximating or exceeding .400 and a coefficient of composite reliability near or above
.600. S-factors tend to be weaker in bifactor representations than in first-order models because bifactor
models rely on two factors to explain the covariance present at the item level for each specific item
(Morin et al.,, 2016b). Hence, slightly lower loadings accompanied by composite reliability
coefficients as low as .500 on the S-factors are seen as acceptable and reflecting sufficient remaining
specificity beyond what is covered by the G-factor (e.g., Morin et al., 2020; Perreira et al., 2018).

The goodness-of-fit results from all burnout and work engagement models are reported in Table
S2. As shown in this Table, only the B-CFA solutions were able to achieve an acceptable level of fit to
the data at both T1 and T2. However, the burnout G-factor was weakly defined by the six reduced
professional efficacy items at T1 (1 = .259 to .455, M = .352, o =.550) and T2 (1 = .246 t0 .430, M =
353, o = .558), suggesting that these items might tap into a different construct. This observation is
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consistent with emerging empirical evidence showing that ratings of reduced professional efficacy
shared relatively weak associations with the other components of burnout (Hawrot & Koniewski,
2018; Szigeti et al., 2017), and might be best modeled as a distinct factor unrelated to burnout itself
(Kalliath et al., 2000; Sandrin et al., 2021). Thus, following from previous evidence supporting a
similar alternative bifactor representation of burnout (Sandrin et al., 2021), we estimated an alternative
B-CFA including one burnout G-factor defined by the cynicism and emotional exhaustion items,
themselves associated with their own orthogonal S-factors, and a separate correlated factor reflecting
reduced professional efficacy. This solution resulted in a satisfactory fit to the data at T1 and T2, and
in reliable burnout (T1 o = .893; T2 ® = .898) and work engagement (T1 o = .945; T2 o = .934) G-
factors, emotional exhaustion (T1 o =.852; T2 » = .855), absorption (T1 ® = .598; T2 ® = .723), and
vigor (T1 o = .744; T2 o = .792) S-factors, and reduced professional efficacy factor (T1 » = .788; T2
® =.799); as well as in more weakly defined cynicism (T1 o = .473; T2 » = .423) and dedication (T1
o = .344; T2 ® = .428) S-factors. We provide a more extensive discussion of these results shortly,
when discussing the most invariant measurement model.

This alternative bifactor solution was retained for sequential tests of longitudinal measurement
invariance across time points (Millsap, 2011) focusing on: (1) configural invariance; (2) weak
invariance (loadings); (3) strong invariance (loadings and intercepts); (4) strict invariance (loadings,
intercepts, and uniquenesses); (5) invariance of the latent variance-covariance (loadings, intercepts,
uniquenesses, correlated uniquenesses, and latent variances-covariances); and (6) latent means
invariance (loadings, intercepts, uniquenesses, correlated uniquenesses, latent variances-covariances,
and latent means). In these longitudinal models, correlated uniquenesses were incorporated between
the matching indicators used over time to avoid inflated estimates of stability (Marsh, 2007). Like the
chi square, chi square difference tests are oversensitive to sample size and minor misspecifications.
For this reason, invariance was assessed by considering changes in CFIl, TLI, and RMSEA (Chen,
2007; Cheung & Rensvold, 2002). A ACFI/TLI of .010 or less and a ARMSEA of .015 or less between
a more restricted model and the previous one support the invariance hypothesis. The results from these
longitudinal tests of measurement invariance, reported in Table S2, supported the configural, weak,
strong, strict, latent variance-covariance, and latent means invariance of the model over time. These
results thus show that the measurement models underlying burnout and work engagement ratings are
fully equivalent over time, leading to the estimation of similar constructs. Factor scores used in the
main analyses were extracted from the final model of latent means invariance. Parameter estimates
from this model are reported in Table S3.

The results from this final solution revealed well-defined work engagement G-factor (1 = .482 to
919,  =.941), vigor S-factor (A = .131 to .631, ® = .737), absorption S-factor (A = .219 to .759, ® =
.641), burnout G-factor (A = .332 to .860, » = .887), emotional exhaustion S-factor (A = .549 to .744, ®
=.856), and reduced professional efficacy factor (1 = .473 to .756, ® = .785) over time. In contrast, the
dedication S-factor (A = .154 to .423, ® = .456) and the cynicism S-factor (J4| =.097 to .566, ® = .415)
were more weakly defined, suggesting that dedication and cynicism ratings mainly served to
respectively define participants’ global levels of work engagement and burnout, and only retained a
limited amount of specificity when these global levels were taken into account. The fact that these S-
factors retained less specificity does not mean that it has no meaning, especially when modelled using
an approach that explicitly controls for both measurement errors and associations with the global work
engagement and burnout constructs, such as the approach taken in the present study. It is noteworthy
that previous research reported very similar results (Gillet et al., 2018; Sandrin et al., 2021).

Need Satisfaction

Following prior research (e.g., Gillet et al., 2020; Huyghebaert-Zouaghi, 2020), a series of CFA
and bifactor-CFA models were contrasted at T1 and T2: (a) a three-factor CFA model (autonomy,
competence, and relatedness need satisfaction); and (b) a bifactor-CFA model with three S-factors
(autonomy, competence, and relatedness need satisfaction) and one G-factor (global need satisfaction).
The results from these alternative solutions are reported in Table S4, and revealed that both alternative
solutions had an acceptable level of fit to the data at both time points. However, the fit of the B-CFA
solutions was systematically higher than that of the CFA solutions. In both B-CFA solutions, the G-
factor was well-defined by moderate to strong loadings at T1 (4 = .342 to .725, M = 517) and T2 (1 =
342 to .674, M = .509). The S-factors were also well-defined at T1 (relatedness: 4 = .352 to .530, M =
441; competence: 1 = .375 to .711, M = .570; and autonomy: || = .166 to .654, M = .373) and T2
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(relatedness: 1 = .301 to .509, M = .390; competence: 1 = .088 to .843, M = .498; and autonomy: A =
.110 to .706, M = .371). This bifactor solution was thus retained for tests of measurement invariance
(Millsap, 2011). In these longitudinal models, correlated uniquenesses were incorporated between the
matching indicators used over time to avoid inflated estimates of stability (Marsh, 2007). The results
from these tests, reported in Table S4, supported the configural, weak, strong, strict, latent variance-
covariance, and latent means invariance of the model across time points, thus supporting the
comparability of these measures over time. Factor scores used in the main analyses were extracted
from the final longitudinal model of latent means invariance.

Parameter estimates from this final longitudinal model of latent means invariance are reported in
Table S5. The results from the final solution revealed well-defined need satisfaction G-factor (A = .330
to .708, ® = .839) and competence need satisfaction S-factor (1 = .304 to .727, o = .722) over time. In
contrast, the relatedness (1 = .345 to .538, o = .473) and autonomy (]4| = .059 to .518, ® = .415) need
satisfaction S-factors were more weakly defined, suggesting that relatedness and autonomy ratings
mainly served to respectively define global levels of need satisfaction, and only retained a limited
amount of specificity when these global levels were taken into account. The fact that these S-factors
retained less specificity does not mean that it has no meaning, especially when modelled using an
approach that explicitly controls for both measurement errors and associations with the global need
satisfaction construct, such as the approach taken in the present study. It is noteworthy that previous
research reported very similar results (Gillet et al., 2020; Huyghebaert-Zouaghi et al., 2020).
Outcomes

The multi-items outcome (in-role performance, extra-role performance, and job satisfaction)
measurement models were estimated using CFA at T1 and T2. The goodness-of-fit results from these
models are reported in Table S6, and support the adequacy of the a priori CFA model. This solution
was thus retained for longitudinal tests of measurement invariance (Millsap, 2011). In these
longitudinal models, correlated uniquenesses were incorporated between the matching indicators used
over time to avoid inflated estimates of stability (Marsh, 2007). The results from these tests, reported
in Table S6, supported the configural, weak, strong, strict, latent variance-covariance, and latent means
invariance of the model across time points, thus supporting the comparability of these measures over
time. Parameter estimates from this final longitudinal model of latent means invariance are reported in
Table S7. The results revealed three well-defined factors: In-role performance (A =.759 to .914, ® =
.915), extra-role performance (A = .570 to .758, ® = .756), and job satisfaction (A = .747 to .841, o =
.877). Factor scores used in the main analyses were extracted from the final longitudinal model of
latent means invariance. Correlations between all variables are reported in Table S8.
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Table S2
Goodness-of-Fit Statistics for the Estimated Models (Burnout and Work Engagement)
Description 22 (df) CFl  TLI RMSEA 90% CI CM Ay? (df) ACFI ATLI ARMSEA
Burnout and Work Engagement Time 1
M1. CFA 797.919 (260)* 904 .890 .062 [.057;.067] - - - - -
M2. B-CFA 468.757 (234)* 958 946  .043 [.038;.049] - - - - -
M3. Alternative B-CFA 459.279 (237)* 960 .950  .042 [.036; .047] - - - - -
Burnout and Work Engagement Time 2
M4. CFA 588.199 (260)* .884  .867 069 [.062;.076] - - - - -
M5. B-CFA 368.933 (234)* 952  .939 047  [.037; .055] - - - - -
M6. Alternative B-CFA 396.250 (237)* 944  .929 .050 [.041; .059] - - - - -
Burnout and Work Engagement: Longitudinal Invariance
M?7. Configural invariance 1534.457 (1010)* 949  .939 030 [.027;.033] - - - - -
M8. Weak invariance 1600.270 (1046)* .947  .937 030 [.027;.033] M7 63.713(36)* -.002 -.002 .000
M9. Strong invariance 1633.594 (1063)* .945  .937 .031 [.028;.034] M8 38.247 (17)* -.002 .000 +.001
M10. Strict invariance 1660.726 (1088)* .945 938  .030 [.027;.033] M9 33.645 (25) .000 +.001 -.001
M11. Variance-covariance invariance 1727.590 (1115)* .941  .935 031 [.028;.034] M10 80.899 (27)* -.004 -.003 +.001
M12. Latent means invariance 1730.960 (1123)* 941 936  .031 [.028;.034] M11 4.879(8) .000 +.001 .000

Note. * p < .05; CFA: Confirmatory factor analysis; B = Bifactor; y2: Scaled chi-square test of exact fit; df: Degrees of freedom; CFI: Comparative fit index;
TLI: Tucker-Lewis index; RMSEA: Root mean square error of approximation; 90% CI: 90% confidence interval; CM: Comparison model; and A: Change in fit

relative to the CM.
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Table S3
Standardized Factor Loadings (1) and Uniguenesses (9) for Burnout and Work Engagement (Longitudinal Latent Means Invariance)
Items G-Work S-Vigor S-Dedication S-Absorption  G-Burnout S-Emotional S-Cynicism  Reduced Professional )
Engagement Iy A A A Exhaustion A Efficacy
A A A
Vigor
Item 1 .768 131 .394
Item 2 707 .589 153
Iltem 3 705 .631 .104
Dedication
Item 1 .864 154 .230
Item 2 919 183 122
Iltem 3 .695 423 .338
Absorption
Item 1 482 480 537
Item 2 497 .759 176
Iltem 3 .690 219 A75
Emotional Exhaustion
Item 1 528 577 .389
Item 2 416 744 273
Item 3 487 .662 .324
Item 4 554 .549 .392
ltem 5 552 .627 .303
Cynicism
ltem 1 .807 -132 331
Item 2 .860 -.159 234
Iltem 3 332 .097 .880
Item 4 509 .566 421
Item5 .607 344 513
Reduced Professional Efficacy
Item 1 473 776
Item 2 .559 .688
Item 3 .619 617
Item 4 756 429
Iltem 5 .700 510
Item 6 .566 .680
® 941 737 456 641 .887 .856 415 .785

Note. G = Global factor estimated as part of a bifactor model; S = Specific factor estimated as part of a bifactor model; A: Factor loading; &: Item uniqueness; ®: Omega
coefficient of composite reliability; non-significant parameters (p > .05) are marked in italics.
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Table S4
Goodness-of-Fit Statistics for the Estimated Models (Need Satisfaction)
Description 2 (df) CFl  TLI RMSEA 90% ClI CM Ay? (df) ACFI ATLI ARMSEA
Need Satisfaction Time 1
ML1. Three-factor CFA 70.317 (32)* 967 953 .046 [.031;.061] - - - - -
M2. B-CFA 23.938 (25) 1.000 1.000 .000 [.000;.032] - - - - -
Need Satisfaction Time 2
M3. Three-factor CFA 70.425(32)* 931 902 .066 [.045;.086] - - - - -
M4. B-CFA 46.656 (25)* 961 930 .056 [.030;.080] - - - - -
Need Satisfaction: Longitudinal Invariance
M5. Configural invariance 153.520 (124)* 986 .979 .020 [.005;.030] - - - - -
M6. Weak invariance 158.369 (141) .992 989 .014 [.000;.025] M5 10.166 (17) +.006  +.010 -.006
M7. Strong invariance 161.083 (146) .993 .991 .013 [.000;.024] M6  1.704 (5) +.001 +.002 -.001
MB8. Strict invariance 172.013 (156) .992 991  .013 [.000;.024] M7 10.993(10) -.001 .000 .000
M9. Variance-covariance invariance 191.140 (160)* .985 .983 .018 [.002;.027] M8 56.647 (4)* -.007 -.008 +.005
M10. Latent means invariance 206.188 (164)* .980 .977 .021 [.010;.029] M9 6.977 (4) -.005 -.006 -.003

Note. * p < .01; CFA: Confirmatory factor analysis; B = Bifactor; y2: Scaled chi-square test of exact fit; df: Degrees of freedom; CFI: Comparative fit index;
TLI: Tucker-Lewis index; RMSEA: Root mean square error of approximation; 90% CI: 90% confidence interval; CM: Comparison model; and A: Change in
fit relative to the CM.
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Table S5
Standardized Factor Loadings (1) and Uniquenesses (5) from Model 10 (Need Satisfaction,
Longitudinal Latent Means Invariance)
G-Need S-Relatedness S-Competence S-Autonomy
Satisfaction Need Need Need

Items A Satisfaction Satisfaction Satisfaction 0
A A A
Relatedness
Item 1 .593 .538 .359
Item 2 .459 374 .649
Item 3 .360 .345 752
Competence
Item 1 .330 .304 .798
Item 2 522 .580 391
Item 3 .502 127 219
Item 4 .500 572 423
Autonomy
Item 1 .708 -.059 495
Item 2 572 421 496
Item 3 .564 518 413
® .839 473 122 415

Note. A: Factor loading; &: Item uniqueness; m: Omega coefficient of model-based composite
reliability; non-significant parameters (p > .05) are marked in italics.
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Table S6
Goodness-of-Fit Statistics for the Estimated Models (Outcomes)
Description 22 (df) CFl  TLI RMSEA 90% CI CM Ay? (df) ACFI ATLI ARMSEA
Outcomes Time 1
M1. CFA 167.406 (62)* .953 .941 .057  [.046; .067] - - - - -
Outcomes Time 2
M2. CFA 124,152 (62)* 949 936 .062 [.046; .078] - - - - -
Outcomes: Longitudinal Invariance
M3. Configural invariance 480.466 (271)* .951  .942 037 [.032;.042] - - - - -
M4. Weak invariance 475.913 (281)* .955 .948  .035 [.030;.040] M3 2.691(10)  +.004 +.006 -.002
MB5. Strong invariance 484.336 (291)* 955 950  .034 [.029;.040] M4  7.261(10) .000 +.002 -.001
MB6. Strict invariance 476.354 (304)* 960  .957 032 [.026;.037] M5 8.946(13)  +.005 +.007 -.002
M7. Variance-covariance invariance 478.141 (310)* .961  .959 031 [.025;.036] M6 3.929 (6) +.001 +.002 -.001
M8. Latent means invariance 484.446 (313)* .960  .959 031 [.026;.036] M7 6.622 (3) -.001 .000 .000

Note. * p <.01; CFA: Confirmatory factor analysis; 2 Scaled chi-square test of exact fit; df: Degrees of freedom; CFIl: Comparative fit index; TLI: Tucker-
Lewis index; RMSEA: Root mean square error of approximation; 90% ClI: 90% confidence interval; CM: Comparison model; and A: Change in fit relative to

the CM.
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Table S7
Standardized Factor Loadings (1) and Uniquenesses (5) from Model 8 (Outcomes, Longitudinal Latent
Means Invariance)

In-role Extra-role Job satisfaction
performance performance A
Items A A §)
In-role performance
Item 1 .848 281
Item 2 .889 .210
Item 3 914 .165
Item 4 .759 424
Extra-role performance
Item 1 741 451
Item 2 .758 426
Item 3 570 .675
Item 4 .564 .681
Job satisfaction
Iltem 1 753 433
Item 2 .688 527
Item 3 841 293
Item 4 .800 .360
Item 5 747 442
® 915 .756 877

Note. A: Factor loading; &: Item uniqueness; o: Omega coefficient of model-based composite
reliability; all parameters are significant (p < .05).
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Table S8
Correlations between Variables

1 2 3 4 5 6 7 8 9 10 11 12 13
1. Sex -
2. Age .187** -
3. Marital status .062 -.082 -
4. Contract type -.037 -.056 .047 -
5. Weekly work hours .014 -.055 .028 197** -
6. G-Burnout (T1)t .014 -.112* -.062 .086* 131%* -
7. S-Cynicism (T1)t -.040 -.067 .014 -.005 .039 0° -
8. S-Emotional exhaustion (T1)f -.034 -.007 - 142%* -.048 -.064 08 08 -
9. Reduced prof. efficacy (T1) .018 -.085* -.015 .075 130** .623** .368** -.096* -
10. G-Engagement (T1)T -.044 .075 .080 -.072 -.133** - 775%* -.048 -.103* - 174%* -
11. S-Vigor (T1)t -.006 .023 -.029 .059 .051 -.033 -.100* -.263** -.188** 08 -
12. S-Dedication (T1)t .028 .027 -.061 -.065 -.069 -.109** -.680** .353** -.626** 08 0° -
13. S-Absorption (T1)+ -.004 110%* -.040 .035 011 A17%* -.038 341%* - 165%* 08 08 08 -
14. G-Need satisfaction (T1)t -.088* -.023 -.005 -137** -.163** -.520** -.113** -.018 -.586** 542** .150** .268** -.056
15. S-Competence satisfaction (T1)t .033 .075 .022 -.003 -.031 -.089* -274%* .107* -.349%* .152%* .053 A04%** .094*
16. S-Relatedness satisfaction (T1)} -.045 -.078 -.006 -.026 -.002 -.168** .047 .032 -.154** A77** .143** .007 -.028
17. S-Autonomy satisfaction (T1)t -.100* .028 -.032 -.011 -.058 -.278** .021 - 117** -.241%* .302** -.070 .044 -.035
18. In-role performance (T1)} -.031 .076 -.044 -.095* -.065 -.243%* -.204** .039 - 445%* .295** 129%* 3447 .056
19. Extra-role performance (T1)+ -.036 .106* .025 .033 -.101* -.186** -.072 .037 -.339** .298** 129** .128** .110**
20. Job satisfaction (T1)t .046 116** .025 -.051 -133** -.569** -.077 -131** -551** .598** .093* .168** -.044
21. Perceived health difficulties (T1) -.017 .031 -.027 .045 .039 .190** .004 .343** .166** -.232%* -.251** .052 179%*
22. Absenteeism (T1) -.020 .013 -.043 -.056 .001 161** .030 .128** .083 -.131%* -.146** .043 .088*
23. Presenteeism (T1) .027 119%* -.054 -.040 -065 .027 -.063 .165** -.091* .006 -.130** .159** 139**
24. G-Burnout (T2)+ .052 -.076 -.021 .064 .080 .620** -.093* .000 A416%* -.539** -.134** .041 .024
25. S-Cynicism (T2)+ -.056 -.032 .106* -.053 .053 .058 .278** -.212%* .189** 115%* .081 -.363** -.141%*
26. S-Emotional exhaustion (T2)t -.054 .016 -.082 -.061 -.067 .218** .014 .B55** .067 -.203** -.201** .089* 257**
27. Reduced prof. efficacy (T2) .005 -.088* -.011 .081 A11%* A41%* .053 -.213** .690** -.586** -.119** -314** - 170**
28. G-Engagement (T2)t -.046 .067 .084* -.068 -.095* -.556** 212%* .001 -523** 743** .091* -.097* .095*
29. S-Vigor (T2)t .028 .033 -.015 .033 .062 .064 -.151** -.059 -.075 -.059 B72** 125** -.088*
30. S-Dedication (T2)t .027 .024 -.055 -.020 -.056 -.021 -.331** -.004 -.495%* .108** .070 .506** .064
31. S-Absorption (T2)+ .031 122%* -.026 .031 -.013 197** -.080 314** -.009 -.050 .055 -.017 JL1T7**
32. G-Need satisfaction (T2)T -.037 .010 -.011 -.075 -.032 -.309** -.058 .001 -.413** .365** A17%* .194%* -.009
33. S-Competence satisfaction (T2) .043 .084* -.016 -.026 -.037 -.064 - 176** .056 -.206** .070 .080 .252%* -.008
34. S-Relatedness satisfaction (T2)+ -.088* -.134%* .000 -.091* -.072 -.175%* 101* -.024 -.083* 152** 152** -.107* -.063
35. S-Autonomy satisfaction (T2)+ -.046 -.011 .013 -.038 -.070 -.213** .035 -.110** -.139** .186** -.024 -.022 -.064
36. In-role performance (T2)} .000 .053 -.074 -.048 -.014 =111 -.057 .069 -.269** .153** .128** .182** .107*
37. Extra-role performance (T2)1 .009 .084* .026 -.004 -.096* -.181** .009 .031 -.261** 252%* .148** .045 .098*
38. Job satisfaction (T2)+ .019 .094* .013 -.014 -.104* -407** .004 -.043 -.426** A37** .105* .108** .013
39. Perceived health difficulties (T2) -.047 .016 -.005 .035 .011 .031 -.005 237 .044 -.073 -.089 .058 .042
40. Absenteeism (T2) .041 116 -.100 170** -.132* .134* .057 .016 122* -.144* -.037 -.064 034

41. Presenteeism (T2) A71%* .069 .070 -.050 -.119 .048 -.013 .086 .036 -.120* -.065 .047 :022




Supplements for Burnout and Work Engagement Profiles S44

Table S8
Correlations between Variables (Continued 1)

14 15 16 17 18 19 20 21 22 23 24 25 26
14. G-Need satisfaction (T1)f -
15. S-Competence satisfaction (T1)+ 0° -
16. S-Relatedness satisfaction (T1)+ 0° 0° -
17. S-Autonomy satisfaction (T1)f 0 0 0 -
18. In-role performance (T1)} 386**  .376** .051  .065 -
19. Extra-role performance (T1)} 355** 198** |174** 048 .550** -
20. Job satisfaction (T1)+ A24%*  129**  148**  326** .401** .400** @ -
21. Perceived health difficulties (T1) -.150** -023 -080 -046 -073 -.041 -176** -
22. Absenteeism (T1) -103*  -.043 -010 -001 -072 -018 -.114** 279** -
23. Presenteeism (T1) .020 141**  -090* 046 .062 .096* .025 .215** .314** -
24. G-Burnout (T2)7 -306**  -.048 -.188** -.250** -, 186** -.169** -411** .141** 135**  -003 -
25. S-Cynicism (T2)+ -029  -164** .099* .002 -.137** -030 .024 -.096* -108* -.028 0° -
26. S-Emotional exhaustion (T2)+ -.029 -.004 .006 -.203** -016 .094* -180** .304** .118** . 131** 0° 0° -
27. Reduced prof. efficacy (T2)t -362*%* - 213** - 139** -238** -.318** -.266** -413** .062 .010 -070  .607** .314**  -029
28. G-Engagement (T2)t .343** 060  .190** .289** .181** 211** .470** -153** -.069 008  -.766** .084*  -.156**
29. S-Vigor (T2)7 .033 163** .081 -035 .106* .026 -.023 -111* -017 -.024 .060 -091*  -149**
30. S-Dedication (T2)t 215**  233**  -014 .068 .289** .192** .153** -045  .043 044 -116** -.633** .112**
31. S-Absorption (T2) T -109** 039  -031 -119** .027 .080 -.113** .206** .094* 074 249** 042  .370**
32. G-Need satisfaction (T2)7 267**%  349%*  384** A491** 273** 269** 347** -078 -.017 017  -546** -132** - 173**
33. S-Competence satisfaction (T2)T .307**  .416** -382** -179** 275** 068 -.003 -.004 .056 .064 -087* -306** -.088*
34. S-Relatedness satisfaction (T2)f  .469**  -495** 246** -302** -050 .102* .068 -.085* -.042 -.132** -146**  .056 .059
35. S-Autonomy satisfaction (T2)+ A69** - 324** -318** 117** 067 .031 .129** -021 -099* -007 -214** 012  -129**
36. In-role performance (T2)+ 164**  218**  -021 .043 .664** 417** .166** -.004 .030 039  -192** -235**  -077
37. Extra-role performance (T2)+ .264** .083 .116** .017 .353** .755** 374** -025 .006 065  -209**  -029 .031
38. Job satisfaction (T2)+ 251** .094*  119** 290** .339** 327** .681** -110* -.045 043  -581** -082  -.225**
39. Perceived health difficulties (T2)  .039 -.070 .000 -078 -.040 .043 -.027 .527** .054 .083 .204** 073 269**
40. Absenteeism (T2) -.085 023  -102 -031 -003 .089 -.051 .204** .224** 181** .169**  -037 .067
41. Presenteeism (T2) 012 -083 -001 -056 -.031 .102 -081 .104 .096 105 116 -005  .196**




Table S8
Correlations between Variables (Continued 2)
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27 28 29 30 31 32 33 34 35 36 37 38 39 40
27. Reduced prof. efficacy (T2)7 -
28. G-Engagement (T2)t - T74%* -
29. S-Vigor (T2)t -167**  0° .
30. S-Dedication (T2)+ -594**  (f 0 -
31. S-Absorption (T2)f -089* 0 0 0 -
32. G-Need satisfaction (T2)t -569** 516** .136** .298** -148** -
33. S-Competence satisfaction (T2)¥ -221*%* 042 .118** .276** -.004 0° -
34. S-Relatedness satisfaction (T2)+ -.083* .143** -004 .002 -.058 0° 0° -
35. S-Autonomy need satisfaction (T2)+  -.154** 209** -089* .053 -.155**  (° 0° 0° -
36. In-role performance (T2) -385*%* [226** ,185** .202** 075 .315** .363** -.043 .051 -
37. Extra-role performance (T2)+ -307** .260** .098* .141** 073 .274** 053 .170** .058 .517** -
38. Job satisfaction (T2)t -.608** .630** .086* .226** -.096* .535** 030 .049 .212** 392** 394** -
39. Perceived health difficulties (T2) A35*%  -206** -.122* -079 .182** -143* -068 .056 -.023 -099 .075 -.140* -
40. Absenteeism (T2) .081 -128* 019 -.028 .142* -100 .001 -075 .024 .080 .031 -.053 .084 -
41. Presenteeism (T2) 025 -126* -.021 .045 A12 -172** -092 .019 .020 .051 .162** -.068 .044 .169**

Note. * p < .05; ** p <.01; T variables estimated from factor scores with a mean of 0 and a standard deviation of 1; * factors taken from a bifactor model are
orthogonal (uncorrelated); sex was coded 0 for women and 1 for men; marital status was coded 0 for in a relationship and 1 for single; contract type was coded
0 for permanent contract and 1 for temporary contract; weekly work hours were coded 0 for full time and 1 for part time; G = Global factor estimated as part
of a bifactor model; and S = Specific factor estimated as part of a bifactor model.
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Figure S1
Elbow Plot of the Value of the Information Criteria for Solutions Including Different Numbers of
Latent Profiles at Time 1
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Figure S2
Elbow Plot of the Value of the Information Criteria for Solutions Including Different Numbers of
Latent Profiles at Time 2
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Table S9

Detailed Parameter Estimates from the Final LPA Solution (Dispersion Similarity)
Profile 1 Profile 2 Profile 3 Profile 4 Profile 5 Profile 6
Mean [CI] Mean [CI] Mean [CI] Mean [CI] Mean [CI] Mean [CI]

Specific vigor

Specific dedication

Specific absorption

Global engagement

Specific emotional exhaustion
Specific cynicism

Reduced professional efficacy
Global burnout

100 [-.050; .250]
387 [.309; .464]
145 [.005; .285]

1.004 [.927; 1.082]

023 [-.148; .194]  -.082 [-.152; -.012]

- 178 [-229; -.127] -.013 [-.048; .022]

-1.060 [-1.148; -.973] -.313 [-.370; -.256]

- 913 [-.977; -.848] -.417 [-.466; -.368]

109 [.054; .165]
-.003 [-.050; .043]
-.044 [-.108; .021]
432 [.381; .484]

-151 [-.515; .212]
-.748 [-.987; -.508]
-.051 [-.183; .080]
-.242 [-.852; .367]
-.166 [-.475; .144]
645 [.455; .835]
751 [.453; 1.049]
213 [-.323; .749]

-.044 [-.238; .150]
613 [.371; .854]
-.002 [-.361; .357]
-.214 [-.939; .512]
265 [.082; .447]
-535 [-.682; -.388]
-.241 [-.856; .373]
368 [-.277; 1.013]

-.033 [-.154; .088]
-.053 [-.177; .070]
-.080 [-.177; .017]
-.340 [-.577; -.103]
-.036 [-.174; .101]
025 [-.064; .114]
306 [.196; .415]
197 [-.012; .407]

-.078 [-.817; .662]
-.300 [-.805; .205]
234 [-.146; .613]
-1.922 [-3.601; -.243]
255 [.023; .487]
.094 [-.238; .425]
1.486 [.229; 2.743]
1.712 [.429; 2.994]

Note. CI: 90% confidence interval; Profile 1: High Global Engagement and Low Global Burnout; Profile 2: Moderately High Global Engagement and
Moderately Low Global Burnout; Profile 3: Low Dedication and Efficacy and Highly Cynical; Profile 4: Dedicated but Exhausted Burned-Out; Profile 5: Low
Efficacy Burned-Out; and Profile 6: Very Low Global Engagement and Very High Global Burnout.



