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All that glitters is not gold! Job
insecurity and well-being in STEM
research fellows: a latent profile
analysis
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!Department of Psychology, University of Turin, Turin, Italy, 2Department of Management and
Organisation, Rennes School of Business, Rennes, France

Job insecurity is now one of the major stressors affecting well-being at work. In
academia, researchers appear to be in the most precarious position. To explore
the relationship between job insecurity and well-being at work, we analyzed a
sample of research fellows belonging to STEM disciplines in Italy. Using a latent
profile approach, we identified three "hidden” subgroups: “Safe & Sound”; “Safe
not so Sound” and “Neither Safe or Sound.” Compared to previous studies, our
results show that even within a population of STEM researchers that tends to
have good levels of employability and mobility, there are subgroups of people
characterized by greater job insecurity and low work commitment, who suffer
from emotional exhaustion and cynicism at work level, i.e., more exposed to the
risk of burnout.
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1 Introduction

Job insecurity has emerged as a prominent stress factor in recent years, particularly
among younger workers. It embodies an individual’s subjective fear of involuntary job loss in
the near future (Sverke et al., 2002). This fear signifies a potential fundamental, involuntary
change in one’s current employment status, revealing the delicate nature of job stability in
today’s organizational landscape. The implications go beyond mere employment concerns
and affect critical work-related facets such as financial stability, social relationships and
personal identity.

Classified as a stressor due to its detrimental effects on work-related resources (Vander
Elstetal, 2016), job insecurity stems from a discrepancy between an individual’s experienced
and desired levels of security (Hartley et al., 1991; Keim et al., 2014), exacerbating its
psychological impact. Studies have equated the distress caused by fear of job loss to that
experienced when unemployed, particularly during adverse labor market conditions such as
economic crises (Gallie et al., 2017).

This uncertainty at work potentially leads to increased turnover intentions and reduced
employee loyalty (Arnold and Feldman, 1982; Davy et al., 1997). Different research suggests
conflicting results - some suggesting lower self-rated performance due to job insecurity, while
others argue for increased employee effort to secure their position (Brockner, 1988; Ashford
etal,, 1989; Armstrong-Stassen, 1993; Rosenblatt and Ruvio, 1996; Sverke and Hellgren, 2001;
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Sverke et al., 2002). The complexity of this relationship requires
further research.

In addition, job insecurity is pervasive in academia, particularly
affecting young researchers in training, due to the increased reliance
on temporary contracts as a result of recent labor market reforms in
European countries (Castellacci and Vinas-Bardolet, 2021). This trend
has a significant impact on roles such as postdoctoral positions, which
are characterized by employment uncertainty, limited career prospects
and high workloads (Guidetti et al, 2022). As a result, these
uncertainties discourage many talented young researchers from
pursuing an academic career (Langenberg, 2001; Dorenkamp and
Weil3, 2018), which has multiple implications for academia.

This study aims to deepen the understanding of job insecurity
among research fellows and, in particular, to explore its impact on
well-being. It seeks to identify distinct groups of early career
researchers based on their experienced levels of job insecurity and its
correlates - work engagement, emotional exhaustion and cynicism -
essential dimensions of early career academic researcher well-being.

2 Job insecurity

In the constantly evolving world of the modern workplace, the
nature and meaning of job insecurity has changed. Greenhalgh and
Rosenblatt (1984) initially defined job insecurity as “the perceived
powerlessness to maintain desired continuity in a threatened job
situation” (p. 438), emphasizing the subjective aspect within the
immediate work environment.

As defined by Heaney et al. (1994), Davy et al. (1997), Cheng and
Chan (2008), and Shoss (2017), job insecurity reflects an individual
perception of job continuity and includes concerns about job existence
and job stability. Beyond the fear of immediate job loss, it includes
concerns about valued aspects of work and career uncertainty
(Greenhalgh and Rosenblatt, 1984; Hartley et al., 1991).

Although increasingly difficult to define and measure, it is important
to note that job insecurity does not always signal imminent job loss
(Sverke et al,, 2002). Rather, it signifies the anticipation of a potentially
stressful event when individuals perceive their employment to be at risk.

Research suggests that job insecurity has a profound effect on
employees’ health, well-being, attitudes towards work, job perceptions and
behaviors (De Witte, 1999). As engagement declines, individuals may
distance themselves from the stressor by using coping mechanisms related
to job insecurity (Cheng and Chan, 2008). When job insecurity arises,
employees may adopt withdrawal strategies in response to decreased
commitment. However, the relationship between job insecurity and
employee commitment remains a subject of ongoing debate, with some
studies showing no significant relationship (Sverke et al, 2002; Loi
etal, 2011).

Despite extensive research on individual differences as moderators,
there is still a gap in understanding how work environments influence
the impact of job insecurity on employees’ work-related behaviors, as
highlighted by Rosen et al. (2010). A more detailed identification of the
effects of job insecurity on job performance is essential for the design
of management interventions aimed at mitigating its negative effects.

Whereas there are many studies that have examined the
relationship between different aspects of job insecurity and job
outcomes using a variable-centered approach (De Witte et al., 2016),
few studies have used a person-centered approach. The latter approach
is advantageous because might help to identify high-risk subgroups
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and to shed light on the specific mechanisms by which variables (i.e.,
job insecurity and work-related health outcomes) differently work and
combine each other across subgroups. In addition to a comprehensive
measure, Wang et al. (2015) examined the specific effects of different
dimensions of job insecurity. Currently, there is a lack of research on
how work environments specifically influence the impact of job
insecurity on employees’ work engagement. Further research is
needed to identify the work conditions in which job insecurity has a
significant impact on employees’ work engagement.

2.1 The situation of research fellows in Italy

In Italy, the path after obtaining a PhD degree is rather long and
tortuous, and the reforms on public spending have led to significant
cuts in research in public universities (Donina and Hasafendic, 2019).

After obtaining a PhD degree, according to the Law 240/2010,
there are several steps in the academic career in the Italian public
university system: (1) non-tenure-track postdoctoral researcher, (2)
non-tenure-track type A researcher (three-year contract renewable for
another 2years after a positive evaluation by the university, at the end
of which it is possible to access the type B position), (3) tenure-track
type B researcher (three-year non-renewable contract, at the end of
which direct access to the position of associate professor is possible, if
the national scientific qualification is held and subject to a positive
evaluation by the university), (4) associate professor and (5) full
professor (Guidetti et al., 2022).

The Italian higher education system has experienced a decrease in
public funding, resulting in the majority of scholarships being sourced
from external funds. In both scenarios, doctoral students are actively
involved in full-time research activities, typically working under the
guidance of a faculty member who often serves as the principal
investigator for the project. According to legal provisions, doctoral
students can be granted research fellowships for a maximum duration
of 6 years, whether consecutively or with gaps, with each fellowship
spanning one to 3years. Consequently, this system elevates the
probability of interruptions between fellowships, which are
inadequately compensated for through social protection measures.

This situation places the Italian system among the most precarious
in Europe, and many researchers express the belief that their working
conditions also impede their performance (Toscano et al., 2014).

If we refer to the population of early career researchers in STEM
(science, technology, engineering, mathematics), their job satisfaction
is mainly related to job insecurity (Grinstein and Treister, 2018), lack
of work-life balance (Bogle et al, 2018), excessive workload
(Dorenkamp and Weif3, 2018) and lack of organizational support
(Miller and Feldman, 2015), which leads them to abandon their
academic careers in favor of careers in other organizational settings.
Some American studies have shown that young researchers at the
beginning of their careers often developed poor well-being due to job
insecurity and the long and often frustrating academic journey, which
damaged their job satisfaction (Grinstein and Treister, 2018).

2.2 Work engagement, emotional
exhaustion and cynicism in research fellows

For the purposes of this study, it was important to us to have a
look at two of the key components of burnout: emotional exhaustion
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and cynicism. Emotional exhaustion refers to a chronic state of
physical and emotional depletion, also described as feelings of
extreme fatigue; cynicism describes an attitude characterized by
detachment and hostility towards one’s work (Maslach and Jackson,
1981). In recent years, great importance has also been given to the
dimension considered “opposite’ to burnout: work engagement. Work
engagement is a multidimensional construct defined as a positive,
fulfilling, work-related state of mind that is characterised by vigor,
dedication, and absorption (Gonzalez-Roma et al, 2006).
Postdoctoral researchers who feel very capable when working on
their research projects are generally highly motivated by the project
and are also likely to show resilience when faced with challenges and
difficulties. It has been suggested that dedication is the main form of
commitment among early career researchers in the behavioral
sciences (Vekkaila et al., 2012) which is shaped by various factors,
encompassing a feeling of ownership, a sense of self-efficacy, and a
sense of being part of a collaborative research team.

Disengagement, conversely, denotes a state of passivity or a lack of
engagement in a specific task or activity, as highlighted by Fredricks
etal. (2004) and Reeve et al. (2004). This state is often a consequence
of prolonged work-related stress, as described by Lazarus (1998).
Experiences of disengagement typically encompass negative emotions,
decreased commitment, and the adoption of cynical attitudes toward
one’s work in a broader context, as exemplified by Schaufeli et al.
(2002). They are marked by feelings of ineffectiveness, psychological
distress, and cynicism (Schaufeli et al, 2002). Professional
ineffectiveness entails a reduced sense of accomplishment and a
perception of ones work as excessively demanding, psychological
distress, on the other hand, manifests as anxiety, low energy, exhaustion,
and heightened tension. The element of cynicism introduces a critical
dimension as involve a waning and loss of interest in one’s work and
the sense that its intrinsic purpose has been eroded, often leading to
withdrawal from professional engagement due to diminished
enthusiasm (Maslach and Leiter, 2008). Ultimately, the intricate facets
of disengagement portray a vivid picture of the toll prolonged work-
related stress has on the individual. It goes far beyond mere indifference,
encompassing psychological strain, diminishing professional
effectiveness, and a palpable loss of purpose in the workplace.

In the present study, we are interested in finding out whether there
are homogeneous groups within our sample of researchers and how
they are distributed in terms of job insecurity, work engagement,
emotional exhaustion, and cynicism. We also analysed how the
different clusters differ based on sociodemographic data.

3 Procedure

We conducted a survey in January 2022 among research fellows who
had a position at a North Italian university in the fields of Science,
Technology, Engineering and Mathematics (STEM). For the purpose of
our survey; a research fellow is a PhD or graduate student with a scientific
and professional curriculum vitae suitable for carrying out research
activities, who is remunerated by means of ‘research grants. Participants
volunteered for the study without compensation, gave informed consent,
and agreed to complete the questionnaire anonymously. The research
adhered to the tenets of the Declaration of Helsinki of 1995 and its
subsequent revisions, and all necessary ethical guidelines and legal
requirements for human research in each country were strictly adhered to.
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Of the 513 questionnaires sent out, 218 (42.7%) were returned
correctly. A total of 137 respondents were males (62.6%) and 82 were
females (37.4%), with mean age of 31.7 (SD=5.08) and 78.1%
(N=171) of the participants were aged between 27 and 36 years. The
gender distribution of the study sample reflects the gender distribution
of STEM’s researcher population. This sample had a current contract
of 1.5years (SD=0.9) but they had a history of collaboration with the
institution of 4.09 years (SD =3.44).

The Individual Job Insecurity (I]I) (¢=0.728; M=9.71; SD=3.39)
was measured with six-item scale proposed by Lastad et al. (2015) (‘T
feel insecure about the future of my job’).

Cynicism (CYN) (@=0.908; M=10.8; SD=6.7) was measured
using the five-item subscale of the Maslach Burnout Inventory-
General Survey (It. version: Loera et al.,, 2014) (‘T have become less
enthusiastic about my work’).

Work Engagement (WE) (a=0.875; M =39.08; SD=9.52) was
measured with the nine-item scale of Utrecht Work Engagement Scale
(U-WES9) (Balducci et al, 2010) (At my work, I feel bursting
with energy’).

Emotional Exhaustion (EE) (¢=0.865; M=14.4; SD=6.9) was
measured using five-item scale of the Maslach Burnout Inventory-
General Survey (Loera et al., 2014) (I feel used up at the end of the
work day’).

Responses to the cynicism and dedication measures were provided
on a scale ranging from 0 (‘Never’) to 6 (‘Every day’), while those
on-the-job insecurity scale were rated on a four-point response scale
ranging from 0 (‘Not at all’) to 3 (‘Completely’).

3.1 Group analysis

To understand if there are “hidden” subgroups of researchers in
the sample based on the levels of precariousness and the relative
consequences in terms of well-being, a latent profile analysis (Oberski,
2016) was conducted using the mixture model specification embedded
in the statistical software Mplus. The scores of IJI, EE, CYN and
WE were used as criterion variables to identify the latent classes. To
determine the number of classes the approximate fit indices (Akaike
Information Criterion-AIC, Bayesian Information Criterion-BIC and
it adjusted version) were used, where lower values indicate superior
model fitIn addition, we considered the Vuong-Lo-Mendell-Rubin
adjusted likelihood ratio test (VLMR-LRT) which assess whether
adding a class leads to a statistically significant improvement in model
fit: a non-significant p-value for a k class solution lends support for the
k - 1 class solution (Vermunt, 2024). Finally, the entropy coefficient
and the average latent posterior probabilities predicting class
membership for individuals were used to evaluate how accurately the
selected model defines classes: an entropy value close to 1 is ideal and
above 0.8 is sufficient, while probabilities between 0.80 and 0.90 are
considered acceptable.

We estimated three nested models predicting the existence of 4, 3
or at least 2 latent classes (Table 1).

Considering all the diagnostics, we opted for the 3 classes solution
(LRT tests significant, entropy above 0.8 and class membership over
0.9 or comprised between 0.8 and 0.9), that resulted a well- structured
and meaningful partition of the examined researchers (Figure 1A).
Moreover, the partition demonstrated an appreciable heuristic value
since the three classes, or groups, accounted the variability of different
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convergent and divergent construct indicators (Figure 1B), denoting
a valid nomological network.

Table 1 shown LCA model fit and description of the selected 3
class solution.

The cluster analysis assigns a total of 218 scholars into three classes.
The first cluster, named ‘Safe & Sound, comprises 28.4% of the scholars,
the second cluster, named ‘Safe not so Sound, comprises 50.0%, and the
third cluster, named ‘Neither Safe nor Sound, comprises 19.4%. The
labels for the clusters were assigned based on the average responses. The
first group, in which scholars are more engaged, shows lower levels of
emotional exhaustion and cynicism, which are also associated with lower
levels of individual job insecurity. The scholars in the second group
appear to be more emotionally exhausted and detached from their work.
This group has low levels of work engagement and greater individual job
insecurity. The third group has the lowest levels of work engagement and
the highest levels of emotional exhaustion and detachment from work.
These are also associated with higher levels of job insecurity.

As previously reported, the ‘Safe & Sound’ group exhibited higher
levels of work engagement (M =45.52) than the other two groups (Safe
not so sound, M =39.9; ‘Neither Safe or Sound, M =29.5). Consistent
with this finding, the third group reported higher levels of emotional
exhaustion (M =21.2) than the other two groups (‘Safe & Sound,
M =6.9; ‘Safe and not so Sound, M =15.9), as well as hostility towards
their work (‘Safe & Sound, M =4.2; Safe and not so Sound, M =10.2;
‘Neither Safe or Sound, M =21.06).

These results are also associated with levels of job insecurity. In
the first cluster, where there are higher levels of engagement, job
insecurity is lower (M =8.5) than in the other two clusters where job
insecurity increases (Safe not so Sound, M =9.37; ‘Neither Safe or
Sound, M =12.09) as work engagement decreases.

The validity of the partition was also tested with respect to other
criterion variables that are considered antecedents of well-being.
These variables include workaholism, which consists of overwork
(F =12.4) and compulsive work (F =10.4); support from colleagues
(F =7.6) and supervisors (F =19.9); and self-efficacy, regarding
weaknesses (F =14.1) and strengths (F =15.6). All F-tests, controlled
by Manova, were statistically significant (p <0.05).

Jansen et al. (2002) stated that the need for recovery is a precursor
to prolonged fatigue or psychological distress (p. 324). In everyday
situations, individuals express their need for recovery as a desire to
recharge their batteries. After a busy day at work, individuals may have
reached a high level of activity, implying a high level of arousal, and
consequently, they may have exhausted many of their resources. In

TABLE 1 LCA model fit and description of the selected 3 class solution.
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such situations, individuals may require more time to recover, and the
need for recovery may persist beyond the immediate rest period.
Inadequate recovery may result in individuals starting the next
working day with a high need for recovery. Like the previous variables,
the F-test is statistically significant (F =37.6).

Equally important in the area of occupational well-being is the
support of colleagues and supervisors (Schreurs et al, 2012).
Furthermore, according to theoretical and empirical evidence,
supervisor support has been primarily viewed as a buffer for the link
between individual job insecurity and well-being outcomes (Schreurs
etal, 2012; Cheng etal,, 2014). The sample demonstrates significantly
higher levels of supervisor support within the type 1 cluster (‘Safe &
Sound’). Additionally, social support from co-workers was found to
be associated with a positive mood and higher commitment, which is
in agreement with the literature. The type 1 cluster (‘Safe & Sound’)
also shows higher levels of peer support and work commitment.

Self-efficacy is widely recognized as a crucial resource for coping
with the unpredictability of today’s work and career environment
(Hirschi et al., 2013; Garcia et al., 2015). Self-efficacy refers to an
individual’s confidence in their ability to successfully pursue goals and
cope with difficulties that may arise in the process. In cluster 1, self-
efficacy is higher than in the other two clusters, both in terms of
strengths and weaknesses.

4 Discussion

Compared to the data in the literature, our study shows that
research fellows at a university in the STEM disciplines do not exhibit
significant levels of individual job insecurity. This finding may be due
to the motivation of these researchers, who choose to pursue this path
despite many job offers outside the university context.

It is interesting to note the gender distribution, where women,
although in the minority, are more representative within cluster 1 ‘Safe
& Sound. This observation contrasts with traditional gender
stereotypes in academic settings, suggesting that women in STEM
fields may possess distinctive characteristics contributing to higher
commitment levels (van Veelen and Derks, 2022; Schmader, 2023).

In line with the literature, support from supervisors and peers is
greater in the committed type, showing its importance in reducing
job insecurity.

It is reasonable to speculate that individuals who believe in their
ability to secure a new job might not respond as negatively to

Latent classes (K) Adj. BIC LRT test (K vs. K-1) Entropy
2 5477535 5521533 5480.337 187.521 0.000 0.846
3 5435594 5496515 5439.474 50.081 0.004 0.766
4 5420.991 5498.835 5425.950 23.721 0.136 0.753

Classification Probabilities for the Most Likely Latent Class Membership

1 2 3 % male Mean age (SD)
1: “Safe & sound” 0.826 0.174 0.000 59.68 32.05 (6.15)
2: “Safe and not so sound” 0.077 0.896 0.027 64.22 31.23 (4.26)
3: “Neither safe or sound” 0.000 0.059 0.941 63.83 31.98 (4.79)

*Lo-Mendell-Rubin Adjusted LRT test K vs K-1 latent classes.
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FIGURE 1
Displays the results of the cluster analysis. (A) Latent class profiles on standardized criterion variables and (B) nomological network of latest classes.

perceptions of job insecurity compared to those who lack such
confidence. The relationship between job insecurity and its outcomes
has not been extensively explored, particularly in terms of how
employment dynamics moderate these relationships.

From a practical point of view, findings from the present study
suggest that job insecurity represents a detrimental condition for
employees as it always appears in combination with high level of burnout
and, in the case of the “neither safe or sound” subgroup, also in presence
of poor work engagement. In this view, in order to reduce stress and
support motivation, national reforms that increase the opportunity for
post-doc researchers to reach tenure-track positions would be beneficial.
‘When this is not feasible, due to lack of financial resources, academic
organizations should pay great attention to the improvement of the
quality of the psychosocial work environment. In particular, it was found
that the presence of a supportive social environment (both from superior
and peers) might mitigate the likelihood for the individual to fall in the
subgroup exposed at the highest risk for psychosocial well-being
(“neither safe or sound”). Accordingly, implementing programmes
addressed at empowering leadership skills among research group
coordinators might help them to develop awareness and capability in
holding their role of mentoring (and not only merely of coordination)
towards younger and precarious employees. In addition, organization
should offer both formal and informal occasions of socialization among
peers; some example are: organizing meetings of peer confrontation
regarding research projects and academic life; arranging areas in the
workplace for socializing, dining and relaxing specifically dedicated to
PhD and post-doc researchers. These initiatives might favor sharing
experience among precarious employees and strengthen their feeling of
being part of a supportive social network, thus enhancing job
engagement and reducing stress.

4.1 Strengths, limitations and future
research

The study offered some insight regarding the role of employment
dynamics in the relationship between job insecurity and its outcomes
opens up new research avenues. The assumption that individuals who
are confident in their ability to secure alternative employment may
respond differently to perceptions of job insecurity warrants a more
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detailed investigation. This suggests the need for longitudinal studies
to understand how employment dynamics influence the psychological
responses to job insecurity over time, providing a more
comprehensive understanding of the complex interplay between
individual beliefs, employment opportunities, and the experience of
job insecurity.

The long-term effects of job insecurity remain unclear, so
longitudinal research is needed to understand their evolution. A
nuanced relationship exists between job insecurity and outcomes,
with studies suggesting that initial levels of job insecurity predict
negative outcomes in the future (Garst et al., 2000). The study
cross-sectional design gives us a snapshot of job insecurity among
researchers, but it limits our ability to draw causal relationships.
Future research could explore job insecurity evolution and long-
term effects using longitudinal methods. Research fellows in a
specific region that is specific to Italy, which limited its
generalizability. The use of self-reported data introduces the
possibility of response bias. A more diverse sample across different
geographical locations could provide a broader perspective.
Understanding how these experiences unfold may provide
valuable insights for intervention strategies. Adding qualitative
insights to quantitative data can provide a more comprehensive
understanding of the contextual factors influencing job insecurity.
Focus groups and in-depth interviews can help capture subtleties
that quantitative measures cannot. A critical component of
mitigating job insecurity’s negative effects is the effectiveness of
various interventions. Future studies may explore organizational
factors that may exacerbate or alleviate job insecurity, including
mentoring programs, training initiatives, and organizational
support structures. Researchers can contribute to a more nuanced
understanding of job insecurity in STEM fields and develop
targeted interventions to support the well-being of research
fellows by addressing these limitations and pursuing these future
research directions.
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