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Abstract

There is increasing need to identify factors that contribute to poor work ability with an aim to prevent work related problems
such as sick leave and disability pension. In the Metacognitive Control System model, dysfunctional metacognitive beliefs
are seen as an underlying factor in psychological vulnerability beyond disorder, and recent studies have reported that meta-
cognitions are associated with work ability and work status. In the present study, we set out to test if there is a prospective
relationship between dysfunctional metacognitions and self-assessed work ability. Individuals in working age (M =37.19;
SD=10.31) participated in a four-timepoint self-report survey (N =528; 75% females) separated by six weeks between each
timepoint. Baseline gender differences and differences between participants by job status were conducted using 7-test and
one-way ANOVA, respectively. Latent growth curve with covariates assessed the impact of dysfunctional metacognitions
on work ability across the four timepoints. Males reported higher work ability. Participants in fulltime job also reported
higher work ability followed by those in part-time job, jobseekers, sick leave up to 12 months, and sick leave > 12 months,
respectively. Dysfunctional metacognitions predicted work ability over time when controlling for gender, age, physical health
status, and three common categories of emotional distress symptoms. This finding suggest that dysfunctional metacognitions
are a prospective predictor of work ability beyond health status and implies that these beliefs should be targeted with a view

to increasing work ability and thus potentially reduce risk for sick leave and other work-related problems.
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Introduction

Work ability is the balance between human resources and
work demands and is related, but not equivalent to health
status. Work ability reflects workers’ own judgement of their
state of health in relation to job demands (Ilmarinen et al.,
1991). There is research evidence that dysfunctional meta-
cognitions (e.g., about the controllability and effectiveness
of cognition) is correlated with self-reported work ability
(Nordahl & Wells, 2019a, b, 2020). However, no longitu-
dinal studies have examined the relationship between dys-
functional metacognitions and work ability. Longitudinal
studies which show how dysfunctional metacognitions and
work ability are temporarily related can overcome severe
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design issues in cross-sectional studies and can contribute
information for targeted interventions to preserve good work
ability or improve poor work ability. In response, this study
investigates the relationship between dysfunctional meta-
cognition and work ability over four timepoints. Given the
obvious gaps in this area of research, this study seems fully
warranted.

Work ability predicts risk of disability pension, wel-
fare benefits, sickness absence, work participation, and
income from regular employment (Bethge et al., 2018;
Lundin et al., 2017; Notenbomer et al., 2015; Reeuwijk
et al., 2015; Roelen et al., 2014). Furthermore, it is a
prospective predictor of return to work (RTW) for exam-
ple in employees with common mental disorders (Nigatu
et al., 2017), cancer survivors (Wolvers et al., 2018),
those on sick leave for long-term neck/shoulder and/or
back pain (Rashid et al., 2021), and has been suggested
as a common factor underlying RTW after common men-
tal disorders and common physical illnesses (Gragnano


http://orcid.org/0000-0002-0339-3263
http://crossmark.crossref.org/dialog/?doi=10.1007/s12144-022-03912-3&domain=pdf

Current Psychology (2023) 42:28086-28094

28087

et al., 2018). Work ability is also a significant predictor
of early retirement from the labour market (Sell, 2009).
Thus, work ability is important not only for workers
themselves as being employed is associated with better
quality of life and mental health (Carlier et al., 2013;
Curnock et al., 2016), but also for employers because
of demands put on them related to absenteeism such as
economic costs and loss of competent/experienced work-
ers (Nagata et al., 2018).

Work ability can be assessed using self-report assess-
ment tools such as the Work Ability Index (WAI;
Ilmarinen et al., 1991; Tuomi et al., 1997). The WAI
assesses seven components intended to form a single
dimension of work ability. Several studies (e.g., Kin-
nunen & Nitti, 2018; Leijon et al., 2017; Lindberg et al.,
2009; Lundin et al., 2017) have shown support for using
a single item from the WAI with comparable predic-
tive validity to the whole scale. This is the first item of
the scale and is referred to as the Work Ability Scale
(WAS). The WAS assess individuals’ own evaluation of
their work ability compared with lifetime best on a single
scale ranging from O (“completely unable to work™) to 10
(“present work ability at its best”).

As subjective judgements of work ability indicated by
the WAS is related to short- and long-term absence from
work, there is a need to identify factors that contribute to
work ability with a view to increase occupational func-
tioning and facilitate return to work. Work ability can be
affected by a number of factors including health status,
cognitive abilities, social and behavioural functioning,
workplace factors, and factors outside the workplace
(Fadyl et al., 2010). In addition, psychological factors
such as sense of control also seem to be associated with
work ability (McGonagle et al., 2015). Psychological fac-
tors underlying work ability that is amenable to change
is of particular interest as they may be targeted in inter-
ventions with the aim to preserve good- or improve poor
work ability. According to the Metacognitive Control
System Model (MCS; Wells, 2019) which is an exten-
sion of the Self-Regulatory Executive Function (S-REF)
model (Wells & Matthews, 1994), metacognitive knowl-
edge (e.g., beliefs about cognition) is central to psycho-
logical disorder but also to psychological vulnerability
and self-regulation in general. Dysfunctional metacog-
nitive beliefs (e.g., “Worrying is uncontrollable”, or “I
have a poor memory”) give rise to a maladaptive cog-
nitive style called the Cognitive Attentional Syndrome
(CAS; Wells, 2009) consisting of perseverative negative
thinking, maladaptive coping strategies, and strategic
attention towards perceived threats. The CAS and its
underlying metacognitions cause ineffective mental man-
agement strategies which are unable to reduce distress
or improve performance confidence. Thus, dysfunctional

metacognitions may contribute to poorer work ability by
undermining the expectation of mastery and ability to
cope with job demands.

In a recent cross-sectional study, Nordahl and Wells (2019a)
reported a positive correlation between dysfunctional metacog-
nitions and self-reported work ability and showed that metacog-
nitive beliefs in the form of judgements of memory confidence
accounted for independent variance in work ability even when
controlling for the effects of physical health status and emotional
distress symptoms in individuals with a diagnosed common
mental disorder. Other studies have indicated that dysfunctional
metacognitive beliefs correlate with work status (Nordahl &
Wells, 2019b, 2020) and that, dysfunctional metacognitions are
prospective predictors of return-to-work (RTW) in patients with
chronic pain, chronic fatigue, and emotional disorders (Jacobsen
et al., 2020). There is also evidence suggesting that Metacogni-
tive therapy (Wells, 2009), which aims to modify dysfunctional
metacognitive knowledge is associated with RTW in patients
with Major Depressive Disorder (Solem et al., 2019). It is there-
fore possible that metacognitive change underlie change in work
ability and RTW. However, the relation between dysfunctional
metacognitive beliefs and subjective judgements of work ability
has not previously been investigated in longitudinal data.

Following from the studies above, the aim of the present
study was to test the effect of metacognitions on work ability
consistent with a causal role of metacognitions to self-assessed
work ability using latent growth curve modelling (LGCM).
To provide a more stringent test of the unique contribution of
dysfunctional metacognitions, we controlled for the effects of
several covariates relevant to work ability. For age and gender,
previous studies show that older participants and females report
lower work ability (Kooij et al., 2008; Stansfeld & Candy,
2006). In addition, the effect of physical health was taken into
account since it has a direct impact on work ability and pre-
dicts sickness absence (Lundin et al., 2017). Emotional distress
symptoms (generalised anxiety-, social anxiety-, and depression
symptoms) were included as covariates because they have been
routinely used as markers of psychopathology associated with
lower work ability (Leijon et al., 2017), and to control for the
expected overlap between dysfunctional metacognitions and
psychopathology symptoms (Wells, 2009). In line with the
metacognitive perspective (Wells, 2009), we hypthesised that
dysfunctional metacognition will predict work ability over and
above all relevant covariates included.

Method
Procedure and participants
Data for this study was collected using “Select Sur-

vey” provided by the Norwegian University of Sci-
ence and Technology. Participants were invited through
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advertisement on various social media platforms and
assisted by several Norwegian voluntary organizations
for mental health. Participants that were required had to
be 18 years or older and to be able to read Norwegian
language. Participants responded to the survey at four dif-
ferent time points separated by six weeks between each
measurement occasion. The research was conducted in
accordance with the Declaration of Helsinki and was
approved by the Norwegian Regional Committee for Med-
ical and Health Research Ethics (REC; reference: REK-
Midt, 2016/705). A total of 868 participants responded to
the survey. Participants who were students (n =299; 81%
females) or retired (n=37; 41% females) were removed
prior to the analyses, leaving five hundred and twenty-
eight eligible participants (N =528; 75% females) with
a mean age of 37.19 (§D =10.31) years in timepoint one
(T1). Four hundred and thirteen participated in T2, 330
in T3, and 293 in T4. Regarding work status, 312 (59.1%)
reported to be in a fulltime job, 55 (10.4%) reported to be
working part-time, 25 (4.7%) reported to be jobseekers,
26 (4.9%) reported to be on sick leave for up to twelve
months, and 110 (20.8%) reported to be on long term sick
leave (more than 12 months) or on disability pension.
Four participants did not report their job status and were
excluded from further analyses.

Measures

The single item Work Ability Scale (WAS) of the Work
Ability Index (WAI,; Ilmarinen et al., 1991; Tuomi et al.,
1991, 1997) was used. The WAS assesses participants
self-reported present work ability compared to their
lifetime best was used as the dependent variable in the
current study. The WAS is measured on an 11-point Lik-
ert-type scale from 0 (cannot currently work at all) to
10 (work ability at its best) and thus reflect individual
judgements of present work ability. The WAS item is
“Assume that your work ability at its best has a value of
10 points. How many points would you give your current
work ability?” For assessing physical health status, we
used Scale 3 of the WAI which measures the number of
current diseases diagnosed by a physician.

The Generalized Anxiety Disorder Questionnaire (GAD-
7; Spitzer et al., 2006) scale is a seven item self-report meas-
ure that assesses anxiety related symptoms. All items (e.g.,
Being so restless that it is hard to sit still) are answered using
a 4-point Likert scale with higher scores indicating more
anxiety symptoms. In the current study the internal consist-
ency at baseline was a=0.91.

Liebowitz Social Anxiety Scale (LSAS; Fresco et al., 2001;
Liebowitz, 1987) is a 24-item self-report scale assessing
social anxiety severity where the respondent is asked to rate
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the degree of fear and avoidance in 24 different social situa-
tions during the past week. Each item (e.g., Going to a party)
is rated on a 4-point scale, indicating degree of fear from 0
(none) to 3 (severe) and avoidance, from 0 (never) to 3 (usu-
ally) separately. In the current study the internal consistency
at baseline was a=0.98.

The Patient Health Questionnaire (PHQ-9; Kroenke et al.,
2001) is a nine item self-report measure that assesses the fre-
quency of depressive symptoms. All items (e.g., Feeling down,
depressed, or hopeless) are answered using a 4-point Likert
scale with higher scores indicating more depressive symptoms.
In the current study the internal consistency at baseline was
a=0.93.

The Metacognitions Questionnaire-30 (MCQ-30; Wells
& Cartwright-Hatton, 2004)) is a measure of dysfunctional
metacognitive beliefs. Each item (e.g., “Worrying helps me
to avoid problems in the future”) is assessed in a scale from 1
(Do not agree) to 4 (Agree very much), and a higher total score
indicate higher levels of dysfunctional metacognitive beliefs.
In the current study the internal consistency for the total score
at baseline was a=0.93.

Data analyses

Preliminary analyses at baseline to examine gender dif-
ferences and difference between participants by job sta-
tus were conducted using z-test and one-way analyses
of variance, respectively. A well-fitting latent growth
curve model (LGCM) was used to determine the overall
trajectory of work ability over time. Since scores were
nonnormally distributed (Mardia’s multivariate skew-
ness =141.25, p<0.001; Mardia’s multivariate kurto-
sis=16.39, p <0.001), the full information maximum like-
lihood estimation with robust standard errors in Mplus 8.6
was used (Muthén & Muthén, 1998-2021). Specifically,
the LGCM was used to examine the overall initial status
and the rate of change of work ability through two latent
variables, intercept and slope. Known baseline time-invar-
iant covariates (e.g., age, gender, physical health status,
generalised- and social anxiety symptoms, and depression
symptoms) and the time varying effect of metacognitions
were used to determine predictors of the growth factors
and variation in work ability over time. Growth factors
and known baseline time-invariant covariates represent
level 2 effects (or between person variations) while the
exogenous time-varying effect of metacognitive beliefs
represent level 1 effects (or time level variations). The fol-
lowing fit indices determined adequate fit: Standardized
Root Mean Square Residual (SRMSR < 0.08), Root Mean
Square Error of Approximation (RMSEA <0.06) (Browne
& Cudeck, 1993) Comparative Fit Index (CFI>0.90) and
a non-Normed Fit index (NNFI; aka TLI>0.90) (Hu &
Bentler, 1999).
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stable and identical for all the participants. The covari-
ance between the intercept and slope growth factors was
also not significant (-0.263, p=0.081). The R? values
(i.e., explained variance) in work ability ranged between
79.50% to 83.00% in the unconditional LGCM model.

Conditional LGCM with time-invariant and time-varying
covariates

The model with the baseline time-invariant covariates
(LGCM-TIC) showed an adequate fit to the data (y° =37.584,
df=17; p<0.01; SRMR=0.025; RMSEA =0.054, [90%
CI=0.030, 0.077]; CFI=0.977; TLI=0.960), as was the
model with the time-varying effect of metacognitive beliefs
included (LGCM-TIC and TVC) (4’ =46.428, df=21,
p<0.01; SRMR=0.014; RMSEA=0.048, [90% CI=0.029,
0.067]; CFI=0.976; TLI=0.947). To account for the short
time intervals between measurement points, equality con-
straints were imposed on the effect of metacognitive beliefs
on work ability. The resulting test did not show significant
worsening in model fit (y>=4.407, df=3; p=0.221), as
such it was retained as the final model with the following

fit indices (y*=50.471, df=24; p<0.01; SRMR=0.013;
RMSEA =0.046, [90% CI=0.028, 0.063]; CFI=0.975;
TLI=0.952). Parameter estimates for both LGCM - TIC
and LGCM - TIC and TVC models are shown in Table 2.
Figure 1 shows the final LGCM — TIC and TVC model. The
average intercept (/=10.518, p <0.001) and the variance of
the intercept (4.040, p <0.001) were all significant. The rate
of change showed a stable trajectory over time (S=0.362,
p=0.096), whereas the variance showed significant differ-
ence (0.166, p <0.05), indicating significant inter-individual
differences in the initial status and rate of change as a func-
tion of the covariates.

The explained variance in work ability (at Time
1=85.6%; Time 2=81.4%; Time 3=79.00%; Time
4=285.80%) indicate that the variation in work ability is
well explained by the growth factors and metacognitive
beliefs. Controlling for the time-varying effect of meta-
cognitive beliefs, the time-invariant covariates explained
(R2=42.10%, p<0.001) in the intercept growth factor,
but the explained variance in the slope was not significant
(R*=15.20%, p=0.085). High number of physical disorders/
injuries/illnesses, depression symptoms and social anxiety

Table 2 Parameter estimates

A LGCM-TIC LGCM-TIC and TVC
for LGCM with time-invariant
(TIC) and time varying Est S.E p Est S.E p
covariates (TVC) (N=528)
Intercept mean 3.200 0.244 .000 3.980 0.371 .000
Slope mean 0.940 0.495 .057 1.820 0.484 .090
Intercept variance 0.470 0.042 .000 0.579 0.063 .000
Slope variance 0.826 0.089 .000 0.192 0.848 .000
Intercept with Slope -0.274 0.127 .031 -0.246 0.125 .049
Intercept predicted by
Gender -0.017 0.037 .636 -0.021 0.039 582
Age 0.019 0.040 .629 0.010 0.041 814
Physical diagnoses -0.204 0.051 .000 -0.179 0.049 .000
Generalized anxiety 0.039 0.076 611 0.119 0.091 .190
Social anxiety -0.237 0.063 .000 -0.230 0.071 .001
Depression -0.451 0.078 .000 -0.470 0.086 .000
Slope predicted by
Gender -0.225 0.083 .006 -0.204 0.079 .010
Age -0.084 0.088 .340 -0.076 0.086 378
Physical diagnoses -0.122 0.113 .280 -0.120 0.106 258
Generalized anxiety 0.213 0.172 214 0.207 0.179 248
Social anxiety -0.176 0.154 253 -0.202 0.158 202
Depression 0.299 0.172 .082 0.284 0.172 .100
Work ability predicted by
T1: Metacognitive beliefs -0.176 0.061 .004
T2: Metacognitive beliefs -0.175 0.061 .004
T3: Metacognitive beliefs -0.181 0.063 .004
T4: Metacognitive beliefs -0.177 0.061 .004

LGCM-TIC =Latent growth model with time-invariant covariates; LGCM-TIC and TVC=Latent growth
model with time-invariant and time varying covariates. Standardized parameter estimates reported
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Fig. 1 Latent growth curve
model with Time-invariant

and Time-varying covariates.
Notes: WAS Work ability scale;
MCQ Metacognitive beliefs; /
Intercept growth factor; S Slope
growth factor

Gender

Age

Physical diagnoses

Gen. anxiety symptoms
Social anxiety symptoms
Depression symptoms

A

WAS2 WAS3 WAS4
MCQI MCQ2 MCQ3 MCQ4
A A A A

r'd ¥ 4

symptoms all predicted low level of work ability. Gender
(i.e., female) negatively predicted the rate of change in
work ability over time. Interestingly, higher metacognitive
beliefs longitudinally predicted significant lower work abil-
ity whiles controlling for the known covariates.

Discussion

The primary aim of this study was to test the prospective
relationship between dysfunctional metacognitions and
self-assessed work ability over four timepoints separated by
six weeks between each measurement occasion while con-
trolling for the effects of gender, age, number of diagnosed
physical disorders, illnesses or injuries, and emotional dis-
tress in the form of generalized- and social anxiety symp-
toms, and depression symptoms.

In exploring basic correlations between the variables
at T1, we found that gender was significantly correlated
with work ability (females reported poorer work ability),
while age did not significantly correlate with work abil-
ity. Number of physical disorders diagnosed by a physi-
cian and domains of emotional distress symptoms (gener-
alized anxiety, social anxiety, and depression symptoms)
significantly and negatively correlated with work ability.
Furthermore, higher levels of dysfunctional metacogni-
tions significantly and negatively correlated with work
ability. These results are in line with our hypothesis and
previous research as outlined in the introduction with the
exception that age did not significantly correlate with
work ability. This finding may be explained by the rela-
tively young age of the participants in the present study.

When controlling for the overlap between the predictors,
number of physical diagnoses, social anxiety- and depres-
sion symptoms accounted for individual variance in the
intercept growth factor. Gender was the only significant
predictor of the slope growth factor among the covariates.
However, dysfunctional metacognitions had a significant and
consistent effect on work ability over time when controlling
for the effects of the covariates. These results indicate that
dysfunctional metacognitions have a prospective effect on
work ability even when controlling for gender, age, number
of physical disorders, and emotional distress symptoms, and
that higher levels of dysfunctional metacognitions is associ-
ated with poorer work ability.

To the authors’ knowledge, this is the first study test-
ing and indicating that metacognitions are prospective
predictors of work ability. This finding fits well with the
MCS model (Wells, 2019) which emphasize metacognitive
knowledge and the regulation of cognition as central to
psychological functioning and self-regulation in general. It
suggests dysfunctional metacognitions cause mental man-
agement strategies that are ineffective in reducing distress
and in enhancing confidence in performance. The effect
from metacognition does not appear to be an artefact of
the association between anxiety- and depression symptoms
and dysfunctional metacognition (e.g., Sun et al., 2017) as
we were able to control for emotional distress symptoms
and also number of physical diagnosed disorders in our
analyses. Thus, there seem to be a role for metacognitions
to work ability beyond more objective indicators such
as health status. This finding is in line with a previous
cross-sectional study that reported an association between
metacognitions and work ability beyond physical health
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status and emotional distress symptoms (Nordahl & Wells,
2019b), but our findings add to this study by demonstrat-
ing a prospective effect from metacognitions to work abil-
ity. Furthermore, our modeling approach incorporates a
within-person effect of metacognitions, such that its effect
alters an individual’s work ability change trajectory.

These results add to previous studies that have indicated
an association between dysfunctional metacognitions and
work status. Dysfunctional metacognitions are associ-
ated with work status when controlling for the presence
of a mental disorder and trait-anxiety (Nordahl & Wells,
2019a) above distress severity and cognitive-behavioral
factors in socially anxious individuals (Nordahl & Wells,
2020). Furthermore, one study reported that metacogni-
tions prospectively predicted return to work among indi-
viduals with chronic pain, fatigue, and common mental
disorders (Jacobsen et al., 2020). It is possible that meta-
cognitive change underlie change in perceived work abil-
ity and thus impacts on return to work independent from
physical- and emotional disorders and distress.

The implication of our finding is that targeting and
modifying dysfunctional metacognitions can impact
on perceived work ability and therefore reduce the risk
for negative consequences of poor work ability such as
short- and long-term sickness absence, and early retire-
ment. Metacognitive therapy (Wells, 2009) was specifi-
cally designed to modify metacognitive knowledge and to
improve self-regulation, and is a highly effective treatment
for emotional disorders (Normann & Morina, 2018). In
addition, some studies indicate that MCT has a positive
effect on work ability and return to work (De Domini-
cis et al., 2021; Solem et al., 2019), but this should be
more specifically evaluated. According to the MCS model
(Wells, 2019), dysfunctional metacognitions are transdi-
agnostic factors and underlie a range of difficulties related
to psychological functioning. We may therefore speculate
that targeting dysfunctional metacognitions can have a
broad impact on occupational functioning as these beliefs
cause both emotional distress symptoms and subjective
judgement of poor work ability beyond health status.

There are several limitations that must be acknowledged.
Convenience sampling was used, so there is relatively lit-
tle control over who participated in the study. Further, the
sample consisted of substantially more females and the
mean age of the sample indicated that there were many
relatively young participants which might compromise the
generalizability of our findings. All the data relied on self-
report, and the WAI Scale 3 was used to assess physical
health status which may be unreliable. Moreover, we had
no control over physical illness severity which may be more
important to work ability than the presence of a diagnosis.
Further research should take these limitations into account
and include more specific information about health status.
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Furthermore, further studies should investigate the relation
between metacognition and work ability in different popula-
tions (e.g., different disorders) and under different levels of
workplace factors such as type and demands of work (e.g.,
high versus low responsibility).

Conclusion

Our findings suggest that dysfunctional metacognitions
cause poorer work ability over time, even when control-
ling for the effect of physical health problems and common
types of emotional distress symptoms. The implication of
this finding is that modifying dysfunctional metacognitions
may have a positive effect on work ability and thus create
resilience among workers as their ability to deal with occu-
pational stress and demands will increase or contribute to
return to work among those out of work. Metacognitive
therapy may be particularly effective in this context as it
specifically aims to modify dysfunctional metacognitions.
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