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Although it is generally accepted that burnout has an effect on cognitive functioning, very few
studies have so far examined the link between cognitive functioning and job burnout. The purpose
of this systematic review was to explore the reported association between burnout and cognitive
functioning, as assessed objectively (that is, using psychometric tests rather than self-reports). The
review identified 15 English-language articles published between 2005 and 2013. The results
suggest that burnout is connected to specific cognitive deficits. In particular, burnout has been found
to be associated with a decline in three main cognitive functions: executive functions, attention and
memory. These results have clear implications, in particular for professions that are characterized by
high levels of both work pressure and cognitive demands. Due to the scarcity and heterogeneity of
available articles, future longitudinal prospective studies are needed, in order to determine the
cognitive functions predominantly impaired as a result of burnout, and to establish causal
relationships.

Keywords: burnout; cognitive; working memory; executive functions; work stress; exhaustion

Introduction

Burnout has long-lasting consequences that influence an individual’s ability to work as
well as their health and personal relationships. Despite the well-documented effects of
burnout on psychosomatic health and work performance, very few studies have examined
the impact of burnout on cognitive functions. This is surprising, given the fact that
impaired cognitive capacities could be one of the mediating factors for the established
link between burnout and reduced work performance. In addition, burnout overlaps with
other disorders, such as chronic fatigue syndrome (Leone, Wessely, Huibers, Knottnerus,
& Kant, 2011), Post-traumatic Stress Disorder (PTSD) (Mitani, Fujita, Nakata, &
Shirakawa, 2006) and depression (Ahola et al., 2005; Iacovides, Fountoulakis, Kaprinis,
& Kaprinis, 2003), all of which have been associated with objectively assessed cognitive
deficits. Individuals with burnout often complain of concentration and memory lapses in
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everyday tasks (Schaufeli, Leiter, & Maslach, 2009; Weber & Jaekel-Reinhard, 2000).
Moreover, in contrast with those who use the Maslach Burnout Inventory, some
researchers regard cognitive weariness, in terms of slow thinking processes and reduced
mental agility, as one of the three dimensions of the construct (Shirom, Nirel, & Vinokur,
2006). The purpose of this study was to systematically review the existing research
literature addressing the connection between burnout and cognitive functioning assessed
objectively (i.e. using psychometric tests and not self-reports).

Method

We searched the online databases MEDLINE (PubMed), EBSCO, Google Scholar and
PSYLIT for research published between 2005 and August 2013, using combinations of
the following keywords: burnout, work stress, exhaustion, cognition, memory, attention
and executive functioning. The first and second authors were responsible for collating the
papers. Identification, selection and critical appraisal of relevant research was performed
according to the checklist included in the PRISMA statement (Moher, Liberati, Tetzlaff, &
Altman, 2009). Eligibility criteria included: (i) measurement of burnout (regardless of
assessment scale used) and (ii) psychometric assessment of cognitive functions. Due to
the scarcity of studies addressing the subject, we decided to expand eligibility criteria to
also include correlational study designs. For the same reason, we chose to include studies
using both clinical and population-based, non-clinical samples. We initially included
articles that used terms describing work stress conditions other than burnout in the title or
abstract, but decided to examine the relevant full texts in order to specify the scale used in
each study.

The different phases of our systematic review were conducted according to the
PRISMA statement (Moher et al., 2009). In total, 3881 records were identified. Out of
3411 available text records screened, 334 were excluded due to non-use of the English
language, and 3054 due to subject irrelevance. Twenty-three full-text articles were
assessed for eligibility. Following full-text assessment, four studies were excluded for
addressing conditions and factors related to work stress, such as job strain, psychological
strain and long-term sick leave, rather than burnout. This exclusion was performed based
on the use of the term “burnout” referring to the examined variable and/or according to
the assessment tool. In other words, these papers were excluded because the authors
described such terms, or the associated assessment tools, as burnout when in fact they did
not use a generally accepted operationalization of burnout. However, we did include two
studies that addressed work-related exhaustion, because it was assessed by the Burnout
Tedium Measure and the Shirom-Melamed Burnout Questionnaire, which have been
applied in a significant number of studies (Lundgren-Nilsson, Jonsdottir, Pallant, &
Ahlborg, 2012; Schaufeli, Bakker, Hoogduin, Schaap, & Kladler, 2001). Two articles
were excluded for addressing cognitive functioning based on self-reported data. Two
further studies were excluded for not addressing the association between the examined
variables. The final sample for our systematic review consisted of 15 studies.

In an attempt to summarize the results we classified cognitive functions into three
main categories and eight subcategories, namely; (i) Executive functions, consisting of
mental set shifting (shifting), information updating (updating) and inhibition of prepotent
responses (inhibition) – see Miyake, Friedman, Emerson, Witzki, and Howerter (2000);
(ii) Attention (consisting of sustained attention and control attention) see Posner and
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Petersen (1990); and (iii) Memory (short-term memory, working memory and long-term
memory) see Baddeley and Logie (1999). Although many different cognitive abilities are
needed for an accurate performance on a single task, a brief classification of cognitive
tasks according to function was adopted here.

Measures of executive functions were, specifically, the Stroop interference task
(inhibition), the N-back task (updating), the switch task (switching), the matching task
(switching), the Sustained Attention to Response Test (SART) (inhibition), the Trail
Making Test B (TMT B) (mental set shifting and inhibition), the Parallel Serial Mental
Operations (PaSMO) (inhibition), the Intermediate Visual and Auditory Continuous
Performance Test (IVA) and the computation span (updating). Measures of attention were
the computerized neuropsychological battery, the Bourdon-Wiersma test and the k-test
from the Automated Psychological Test System (sustained attention), the Groton Maze
Learning Test (GMLT) (control attention), the Trail Making Test A (TMT A) and the
effect of divided attention on episodic memory. The digit span forward, the digit symbol
and the visual span forward tasks were classified into the category of short-term memory.
The digit span backwards task and the letter-number sequencing test (working memory
capacity), the Logical Memory Immediate Recall (central executive component of
working memory), as well as the Visual Object and Space Perception (VOSP) Silhouettes
(visuospatial sketchpad component of working memory) tests, were considered as
measuring working memory. Furthermore, the Rey Complex Figure Test (RCFT), the
Rey Osterrieth Complex Figure test (ROCF), the Austin Maze test, the Cronholm
Molander test, the California Verbal Learning Test (CVLT), the letter and category verbal
fluency (semantic memory) test, the selective reminding task, the incidental learning task,
the SRB vocabulary and the WAIS-R vocabulary, the Boston Naming Test (BNT), the
Logical Memory delayed recall and the Token test were regarded as measures of long-
term memory storage.

Cohen’s d values were used as effect size estimates. For each study we calculated
averaged Cohen’s d values firstly for every neuropsychological task performed and,
secondly, for every cognitive function assessed. We used an online effect size calculator
(Wilson, 2010) to calculate Cohen’s d values from means and standard deviations, F-test
values and unstandardized beta coefficients, whereas another online effect size calculator
(Lyons & Morris, 2012) was used to convert Pearson’s r to Cohen’s d.

Results

Study designs

A detailed table indicating the source, design, sample, burnout assessment scale, control
variables, outcomes and effect sizes of each study is available from the authors on
request.

The 15 studies that we reviewed differed in terms of research design and population
samples. Nine articles described cross-sectional studies (Castaneda et al., 2011; Diestel,
Cosmar, & Schmidt, 2013; Jonsdottir et al., 2013; McInerney, Rowan, & Lawlor, 2012;
Ohman, Nordin, Bergdahl, Slunga Birgander, & Stigsdotter Neely, 2007; Osterberg,
Karlson, & Hansen, 2009; Sandström, Rhodin, Lundberg, Olsson, & Nyberg, 2005;
Sandström et al., 2011; Van der Linden, Keijsers, Eling, & Van Schaijk, 2005). In two
studies, the association between burnout and cognition was assessed longitudinally
(Morgan et al., 2011; Orena, Caldiroli, & Cortellazzi, 2013), whereas four studies used an
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interventional design (Oosterholt, Van der Linden, Maes, Verbraak, & Kompier, 2012;
Osterberg, Karlson, Malmberg, & Hansen, 2012; Van dam, Keijers, Eling, & Becker,
2011, Van Dam, Keijers, Verbraak, Eling, & Becker, 2012). Nine studies included
matched case-control designs, using one control group (Jonsdottir et al., 2013; Ohman
et al., 2007; Oosterholt et al., 2012; Osterberg et al., 2009; Sandström et al., 2005, 2011;
Van Dam et al., 2011, 2012) or two (Van der Linden et al., 2005).

Sample sizes of case-control studies varied from N = 32 (Oosterholt et al., 2012) to
N = 130 individuals (Osterberg et al., 2009). The case groups consisted of burnout
outpatients, most of whom were on sick leave. In five studies, the control group consisted
of matched healthy individuals (Jonsdottir et al., 2013; Ohman et al., 2007; Oosterholt
et al., 2012; Osterberg et al., 2009; Sandström et al., 2005, 2011; Van Dam et al., 2011,
2012), while one study used an additional control group, which consisted of individuals
with high burnout scores who were still working (Van der Linden et al., 2005). It should
be mentioned that apart from comparing burnout patients to healthy individuals,
Jonsdottir et al. (2013) also performed comparisons within the patients’ group between
subgroups with low and high burnout scores.

Five studies assessed cognitive functioning in non-clinical populations of individuals
who had not been diagnosed or interviewed to identify symptoms related to burnout and
were still working (Castaneda et al., 2011; Diestel et al., 2013; McInerney et al., 2012;
Morgan et al., 2011; Orena et al., 2013). Sample sizes of non-clinical designs varied
significantly from N = 18 (Orena et al., 2013) to N = 225 (Castaneda et al., 2011). Diestel
et al. (2013) divided the sample into low and high burnout groups and performed within-
sample comparisons.

Except for four studies that addressed specific working contexts, such as health care
workers (Diestel et al., 2013), psychiatric nurses (McInerney et al., 2012), military
personnel (Morgan et al., 2011) and anaesthetists (Orena et al., 2013), significant
variation was observed in terms of the professional backgrounds of the populations.

For the assessment of burnout 11 studies (Castaneda et al., 2011; McInerney et al.,
2012; Morgan et al., 2011; Orena et al., 2013; Osterberg et al., 2009, 2012), or an
adaptation of it (Diestel et al., 2013; Oosterholt et al., 2012; Van Dam et al., 2011, 2012;
Van der Linden et al., 2005), used the Maslach Burnout Inventory-General Survey
(Schaufeli, Leiter, Maslach, & Jackson, 1996), two studies (Jonsdottir et al., 2013; Ohman
et al., 2007) used the Shirom Melamed Burnout Questionnaire (Melamed, Kushnir, &
Shirom, 1992), one study (Sandström et al., 2011) used the burnout Tedium Measure
(Pines, Aronsson, & Kafry, 1981), whereas one study (Sandström et al., 2005) did not
report any information on burnout assessment scale.

Associations between burnout and cognitive functioning

In 13 of the 15 studies (Diestel et al., 2013; Jonsdottir et al., 2013; Morgan et al., 2011;
Ohman et al., 2007; Oosterholt et al., 2012; Orena et al., 2013; Osterberg et al., 2009,
2012; Sandström et al., 2005, 2011; Van Dam et al., 2011, 2012; Van der Linden et al.,
2005) burnout was found to be associated with selective cognitive deficits, whereas in
only one study (Castaneda et al., 2011) higher burnout scores were found to correlate with
better performance on certain neuropsychological tests. Finally, in one study, no overall
significant relationship between neurocognitive performance and burnout was found
(McInerney et al., 2012).

P. Deligkaris et al.110
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We contextualized the results in our review by following the suggestions of a paper
concerning interpreting effect sizes in memory research. Hence, according to Morris and
Fritz (2013), we decided to regard Cohen’s d values of d ≤ 0.25 as small, d ≥ 0.99 as large
and d between 0.25 and 0.99 as medium. Accordingly, associations were considered as
weak, moderate and strong. Specifically, Sandström et al. (2005) and Sandström et al.
(2011) found a robust association between burnout and impairment in long-term memory,
as well as a moderate association between burnout and impairment in updating. Van der
Linden et al. (2005) observed that burned-out individuals on sick leave performed
significantly worse on a task measuring sustained attention and modestly worse on a task
assessing inhibition, compared to people without burnout symptoms. Ohman et al. (2007)
found that burnout symptoms were moderately associated with deficits in short-term
memory, long-term memory, control attention, switching ability, updating and inhibition.
Morgan et al. (2011) found a modest association between higher burnout scores and
worse performance on a neuropsychological measure of control attention. Oosterholt et al.
(2012) found burnout to be significantly associated with impairment in switching ability
and moderately associated with declines in updating function. Van Dam et al. (2011) and
Van Dam et al. (2012) showed that the performance of individuals with burnout on a test
assessing switching ability was poorer than that of healthy controls. Diestel et al. (2013)
found that participants with high exhaustion scores performed moderately worse than
those with low exhaustion in tests of updating and inhibition.

The study by Orena et al. (2013) revealed a powerful association between high
burnout score and impairment in performance on a battery of neuropsychological tests
assessing sustained attention. Osterberg et al. (2009) found a modest deviation in
performance on a short-term memory task for individuals with burnout, compared to
healthy controls. Osterberg et al. (2012) observed that recovery from burnout was
moderately associated with improvement in long-term and short-term memory, but also
weakly associated with enhancement of sustained attention. Jonsdottir et al. (2013) found
that burnout was mildly associated with impairment in inhibition, but also weakly
correlated with declines in long-term memory, short-term memory and working memory.
In contrast to the findings of other researchers, Castaneda et al. (2011) found that higher
burnout scores were weakly related to better performance on certain tasks assessing
working memory, long-term memory and short-term memory.

Tables 1 and 2 show effect sizes for the associations between burnout and cognitive
functions found for each study, according to both a specific and a broad classification of
cognitive functions. Table 2 shows that out of 10 studies assessing executive functions,
namely switching ability, updating or inhibition, nine found burnout to be associated with
cognitive impairment, while one study found no association. Five out of seven studies
assessing sustained or control attention found attention lapses for individuals with
burnout, whereas two studies found no association. Moreover, out of seven studies
assessing memory, six studies found burnout to be associated with memory lapses, while
the remaining study found a weak association between burnout and memory enhance-
ment. It should also be mentioned that McInerney et al. (2012) did not find any
significant associations between burnout and cognitive functioning, but did not report
data regarding specific tasks.
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Table 1. Effect sizes of the associations between burnout and cognitive functions: specific classification of cognitive functions.

Cognitive functions

Studies Switching Updating Inhibition
Sustained
attention

Control
attention

Long-term
memory

Short-term
memory

Working
memory

Castaneda et al. (2011) 0 0 0 0.09 0.03 0.13
Diestel et al. (2013) −0.44 −0.78
Jonsdottir et al. (2013) −0.26 −0.20 −0.16 −0.16
McInerney et al. (2012)a

Morgan et al. (2011) −0.93
Ohman et al. (2007) −0.69 −0.62 −0.69 −0.71 −0.91 −0.74
Orena et al. (2013) −1.17
Oosterholt et al. (2012) −1.06 −0.78 0.01
Osterberg et al. (2009) 0 0 −0.48
Osterberg et al. (2012) −0.17 −0.35 −0.27
Sandström et al. (2005) −0.39 −1.39
Sandström et al. (2011) −0.93 −1.49
Van Dam et al. (2011) −0.36
Van Dam et al. (2012) −0.65
Van der Linden
et al. (2005)

−0.36 −1.02

Notes: Cohen’s d values of d ≤ 0.25 (small effect sizes) are in regular type; d values of between 0.25 and 0.99 (medium effect sizes) are in italics and values of d ≥ 0.99 (large effect
sizes) are in bold (Morris & Fritz, 2013). Negative Cohen’s values reflect associations between burnout and cognitive impairment; positive Cohen’s d values reflect associations
between burnout and cognitive enhancement.
aData not reported.
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Discussion

Overall, the results of the 15 studies in this review show that there is an association
between burnout and cognitive impairment. In this section of the paper, we attempt to
provide a theoretical platform that accounts for the pattern of negative associations
between burnout and cognitive functioning that we found in 13 out of the 15 studies.
Furthermore, we try to come up with a possible explanation for the association between
burnout and cognitive enhancement suggested by Castaneda et al. (2011).

The association of burnout with cognitive deficits is not surprising, since burned-out
individuals often complain of difficulties in everyday cognitive performance (Weber &
Jaekel-Reinhard, 2000). Furthermore, chronic work stress, as indicated by job strain,
psychological strain or long-term sick leave, has also been associated with either self-
reported or objectively measured cognitive impairment (Bridger, Brasher, Dew, &
Sparshott, 2011; Rydmark et al., 2006).

However, the cross-sectional design used by most studies cannot rule out the
possibility of a reverse or bi-directional causality effect. Indeed, it has been suggested that
individuals with poor executive functioning show greater vulnerability to the negative
effects of stress (Williams, Suchy, & Rau, 2009), which results in the development of
emotional exhaustion and depersonalization (Diestel & Schmidt, 2011; Schmidt, Neubach,
& Heuer, 2007). Longitudinal prospective studies are needed, in order to establish a
cause-effect relationship.

Table 2. Effect sizes of the associations between burnout and broad cognitive functions: broad
classification of cognitive functions.

Cognitive functions

Studies Executive functions Attention Memory

Castaneda et al. (2011) 0 0 0.08
Diestel et al. (2013) −0.61
Jonsdottir et al. (2013) −0.26 −0.17
McInerney et al. (2012)a

Morgan et al. (2011) −0.93
Ohman et al. (2007) −0.67 −0.71 −0.83
Orena et al. (2013) −1.17
Oosterholt et al. (2012) −0.61
Osterberg et al. (2009) 0 −0.24
Osterberg et al. (2012) −0.17 −0.31
Sandström et al. (2005) −0.39 −1.39
Sandström et al. (2011) −0.93 −1.49
Van Dam et al. (2011) −0.36
Van Dam et al. (2012) −0.65
Van der Linden et al. (2005) −0.36 −1.02

Note: Cohen’s d values with d ≤ 0.25 are in regular type, with d values of between 0.25 and 0.99 in italics and
d ≥ 0.99 in bold (Morris & Fritz, 2013). Negative Cohen’s d values reflect associations between burnout and
cognitive impairment; positive Cohen’s d values reflect associations between burnout and cognitive
enhancement.
aData not reported.
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Possible confounding factors

It is also possible that studies in the present review might have overestimated the degree
of association between the examined variables due to the role of confounding factors.
Given that burnout is a chronic problem, it might be useful to examine additional
conditions that impact on cognitive functions in a chronic fashion. For example, as far as
depression is concerned, one study in our review excluded depressive individuals from
the sample (Oosterholt et al., 2012), eight studies assessed depressive symptoms (Diestel
et al., 2013; Jonsdottir et al., 2013; Osterberg et al., 2009, 2012; Sandström et al., 2005,
2011; Van Dam et al., 2011; Van der Linden et al., 2005), while four studies did not
consider such symptoms at all (Morgan et al., 2011; Ohman et al., 2007; Van Dam et al.,
2012; Orena et al., 2013). With regard to anxiety (Eysenck, 1985; Ferreri, Lapp, &
Peretti, 2011), a similar pattern was observed, except for three studies that assessed
depressive symptoms but did not consider anxiety (Diestel et al., 2013; Van Dam et al.,
2011; Van der Linden et al., 2005), and one study that assessed anxiety but did not
consider depression (Orena et al., 2013).

Failure to control for the above-mentioned sources of comorbidity could have led to
overestimation of the reported associations. Indeed, the average effect size of studies that
did not control for depression (d = −0.83) or anxiety (d = −0.69) are larger compared to
the average effect sizes of studies that took the above-mentioned confounding factors into
consideration (d = −0.54 and d = −0.59) for depression and anxiety, respectively).

Regarding psychotropic drug use, which can also affect cognitive functioning
(Kubesova, Bubenikova-Valesova, Mertlova, Palenicek, & Horacek, 2012; Paterniti,
Dufouil, Bisserbe, & Alpérovitch, 1999), four studies controlled for psychotropic
medication (Jonsdottir et al., 2013; Oosterholt et al., 2012; Osterberg et al., 2009,
2012), three studies regarded drug use as an exclusion criterion (Ohman et al., 2007;
Sandström et al., 2005, 2011), while six studies did not report information concerning this
variable (Diestel et al., 2013; Morgan et al., 2011; Orena et al., 2013; Van Dam et al.,
2011, 2012; Van der Linden et al., 2005). The average effect size of studies that did not
control for psychotropic drug use (d = −0.82) is larger than the average effect size of
studies that took that specific variable into account (d = −0.60). Hence, failing to control
for psychotropic medication is likely to have led to an overestimation of the association
between burnout and cognitive impairment.

Despite the fact that high alcohol consumption has been found to be common among
burned-out individuals (Cunradi, Chen, & Lipton, 2009; Gorter, Eijkman, & Hoogstraten,
2000), it alone could affect cognitive functioning regardless of the development of
burnout (Crego et al., 2009; Squeglia, Schweinsburg, Pulido, & Tapert, 2011). However,
only three studies took this factor into consideration (Jonsdottir et al., 2013; Sandström
et al., 2005, 2011). Nevertheless, we should note that these three studies where
characterized by a larger average effect size (d = −0.77), compared to the average effect
size of studies that did not control for alcohol use (d = −0.50). Therefore, the possibility
of alcohol partially accounting for the results of our review seems highly unlikely.

Although sleep disturbances, fatigue and low motivation are considered part of the
clinical manifestation of burnout (Leiter & Maslach, 2000; Weber & Jaekel-Reinhard,
2000), they could also be regarded as factors that are independently associated with
impaired cognitive performance (Bonnefond, Doignon-Camus, Hoeft, & Dufour, 2011;
Jiang et al., 2011; Locke & Braver, 2008; Van der Linden, Frese, & Meijman, 2003;
Wagner, Gais, Haider, Verleger, & Born, 2004). The only two studies in our review that
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took any of these three variables into consideration were the studies by Van Dam et al.
(2011) and Van Dam et al. (2012), which controlled for fatigue. Indeed, the average effect
size of these studies (d = −0.51) was lower compared to the averaged effect size of the
other studies in the review (d = −0.64). Hence, it is possible that if other studies had also
taken this variable into account, effect sizes of the association between burnout and
cognitive impairment could have been generally lower.

Finally, the use of the Shirom Melamed Burnout Questionnaire to assess burnout in
two studies (Jonsdottir et al., 2013; Ohman et al., 2007) could have caused a selection
bias towards individuals with more cognitive problems, since cognitive weariness is one
of its subscales (Shirom et al., 2006), and could have, thus, led to an overestimation of the
negative association observed in the studies of this group.

Possible underestimation of effects

Alternatively, some studies might have underestimated the degree of association between
burnout and cognitive functioning, due to underrepresentation of more severe burnout
cases in the samples. This is the case for studies that used non-clinical samples of
vocationally active individuals (Diestel et al., 2013; Morgan et al., 2011; McInerney et al.,
2012; Orena et al., 2013). However, this could also be suggested for studies that used
clinical samples, but excluded individuals with recurrent burnout episodes from the
patient group (Osterberg et al., 2009, 2012), or included in the patient group individuals
who had been diagnosed with burnout, but were still working or had returned to a part- or
full-time schedule and were, thus, less likely to experience severe burnout symptoms
(Jonsdottir et al., 2013; Oosterholt et al., 2012; Osterberg et al., 2009, 2012). The same
effect could have been caused by the inclusion in the burnout recovery group of
individuals who fulfilled the criteria for exhaustion (Osterberg et al., 2012). Indeed, the
average effect size of studies that were characterized by the above-mentioned selection
biases was lower (d = −0.56) compared to the average effect size of the rest of the studies
in the review which set stricter inclusion criteria (d = −0.81). Furthermore, certain studies
may have not used a sufficiently wide battery of tests in search of cognitive deficits. In
particular, Morgan et al. (2011), Van Dam et al. (2011) and Van Dam et al. (2012) used
only one neuropsychological test, while Diestel et al. (2013), Sandström et al. (2005),
Sandström et al. (2011) and Van der Linden et al. (2005), used two. This could have
resulted in overlooking a possible association between burnout and other cognitive
functions.

Contradictory results

One study in this review (Castaneda et al., 2011) showed that higher burnout scores were
associated with enhanced cognitive functioning. Two alternative explanations can be
given for this finding. Firstly, it has been suggested that conscientiousness, neuroticism,
and introversion are associated with greater susceptibility to burnout (Armon, Shirom, &
Melamed, 2012). Nonetheless, these personality characteristics have also been associated,
either directly or indirectly, with better performance on several cognitive tasks (Cuttler &
Graf, 2007; Gellatly, 1996; Gurrera, Salisbury, O’Donnell, Nestor, & McCarley, 2005;
Studer-Luethi, Jaeggi, Buschkuehl, & Perrig, 2012). Introversion has been connected to
superior visual vigilance, long-term memory and problem-solving abilities (Matthews,
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2009). Hence, it could be suggested that the same personality characteristics that make
certain individuals more susceptible to burnout and, in the long term, to cognitive
impairment, could have actually enabled them to perform better on tasks assessing certain
cognitive functions, especially in the early stages of the syndrome. Yet, such a pattern was
not observed. However, we should note that the study by Castaneda et al. (2011) used a
non-clinical sample of young individuals aged 22–35, in which the more severe
symptoms of burnout were likely to be underrepresented. We cannot rule out the
possibility that these personality characteristics are associated with the enhancement of
only certain cognitive functions.

However, another explanation for the finding by Castaneda et al. (2011) makes more
sense. It is likely that participants of that study with these personality traits had universally
enhanced cognitive functions before becoming burned out, and by the time of the
interview they had reached the early stages of the syndrome where they experienced an
effect on the higher order, vulnerable component of the central executive of working
memory (which explains the null findings), while they had not experienced any
consequences on the more resistant subcomponents of the phonological loop and the
visuospatial sketchpad, subsystems of working memory. This notion could be supported
by the results of the study by Jonsdottir et al. (2013) who also assessed working memory
function and found that burnout patients had impaired inhibition (Stroop test), as well as
impaired function of the central executive (as assessed by the Logical memory immediate
recall), while working memory capacity (as assessed by digit span backwards tasks) and
the visual short-term memory, i.e. the visuospatial sketchpad of working memory (Visual
Object and Space Perception Silhouettes), appeared to be intact.

One could argue that it would be risky to ground a theory concerning burnout and
cognitive functioning in relation to personality traits on the findings of a population-based
study, since extremes in a representative sample are rare. Therefore, future studies should
follow participants from the onset of the burnout syndrome to its later stages, via cohorts
in which the level of burnout, as well as cognitive and behavioural/personality variables
are longitudinally assessed. It is also important for future studies to examine in detail the
central executive component of working memory, as well as the subsidiary systems of
the working memory model of Baddeley and Hitch (1974), because they appear to be
cognitive mechanisms that affect performance on several cognitive tasks (Baddeley &
Della Salla, 1996).

Furthermore, research has supported that the dimensions of burnout develop
sequentially over time. Specifically, emotional exhaustion occurs first and leads to the
development of cynicism, which subsequently leads to inefficacy (Maslach, Schaufeli, &
Leiter, 2001; Taris, Le Blanc, Schaufeli, & Schreus, 2005). Therefore, one could argue
that some individuals in this study (Castaneda et al., 2011), with enhanced general
intelligence and verbal working memory at baseline, did experience burnout but were still
in the early stages of the syndrome. Hence, although they had depleted emotional
resources and thus experienced exhaustion and scored high on the MBI, they had not yet
suffered cognitive weariness or inefficacy.

Mechanisms behind the association between burnout and cognitive functioning

The results of the present review show that strong associations exist between burnout and
deterioration in the function of three major cognitive systems. Specifically, executive,
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attentional and memory systems appear to suffer in association with burnout, and
cognitive functioning is impaired in burned-out individuals. However, we should interpret
this result with caution as executive function is the most often studied variable. Executive
functions refer to general-purpose control mechanisms that moderate the operation of
various cognitive subprocesses, and thereby regulate the dynamics of human cognition
(Miyake et al., 2000). A key component underlying the function of all cognitive systems
seems to be the working memory system. Research suggests that (Engle, 2002; Engle,
Tuholski, Laughlin, & Conway, 1999) working memory appears to be closely linked with
all executive, attention and memory functions and to provide a framework for analyzing
executive functions (Baddeley & Della Salla, 1996). It can be the main impaired system
in burnout, which therefore explains the observed associations between burnout and
cognitive functioning.

Working memory refers to a limited-capacity cognitive system that allows the
temporary storage and manipulation of information from different modalities that are
necessary for complex tasks. This system consists of four components (Baddeley, 2000);
(i) the central executive, an attentional controller; (ii) the phonological loop, a subsidiary
system capable of holding speech-based information; (iii) the visuospatial sketchpad,
a subsidiary system that holds information of visual and spatial nature; and (iv) the
episodic buffer, a temporary interface with long-term memory. Based on this specific
model, the deficits of executive functions, as well as those in attention, could be attributed
to dysfunction of the central executive component (Baddeley, 1996). Accordingly,
impairment of nonverbal memory could be associated with the visuospatial sketchpad
(Papagno, 2002), verbal memory deficits could be connected with the phonological loop
(Vallar & Baddeley, 1984) and episodic (long-term) memory disruption could be
attributed to dysfunction of the episodic buffer (Quinette et al., 2006).

Apparently, not all components of the working memory model are equally affected in
burnout. This is not surprising since they are considered to be regulated by overlapping
yet separable brain areas (Gathercole, 1999). Therefore, it could be suggested that burnout
primarily impairs the function of the central executive, whereas brain areas that regulate
other components of the working memory are affected to a lesser degree or in later stages
of burnout. Subcomponents such as the phonological loop and the visuospatial sketchpad,
which are responsible simply for the retention of information, might be more resistant to
burnout. It is possible that the higher order, demanding functions of the central executive
are more complex, and thus more vulnerable to stress than the simplest functions served
by the subcomponents of working memory. This theory is supported by the findings of
the study by Diestel et al. (2013) who revealed an association between high emotional
exhaustion and impairment in executive functions, only when tasks put high demands on
the participants’ executive control.

We will now attempt to address the possible mechanisms underlying the observed
association between burnout and working memory. According to the conservation of
resources theory (Hobfoll, 1989; Hobfoll & Shirom, 2000), it is possible that the other
dimensions (depersonalization and inefficacy) of burnout are functions relating to the
depletion of emotional resources. In particular, it has been suggested that burnout is a
process centred on individuals’ intrinsic energetic state. The alteration of this state from
its optimal level can lead to fatigue as an adaptive response, with the purpose of resource
conservation. It can also affect concentration, performance and sense of well-being
(Gorgievski & Hobfoll, 2008). It is likely that this relationship is mediated by cognitive
dysfunctions. In fact, this association concerns mostly emotional resources, since
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emotional exhaustion is considered the central component of burnout, which leads to
depersonalization and reduced personal accomplishment and inefficacy (Maslach et al.,
2001). In support of this notion, two studies have suggested that cognitive control
deficits, which are frequent failures in perception, action, self-regulation and affective
control, were moderating factors in the association of burnout with both emotional labour,
in the form of self-control demands and emotional dissonance, and burnout (Diestel &
Schmidt, 2011; Schmidt et al., 2007). Self-control refers to a system that is responsible for
the inhibition of undesired behaviours and emotions (Muraven & Baumeister, 2000),
while emotional dissonance reflects the mismatch between experienced and expressed
emotions (Abraham, 1998). The fact that there is a close connection between cognitive
control and working memory, especially with functions that are regulated by the central
executive (Braver & Cohen, 2001), as well as the self-regulation of emotional responding
(Schmeichel, Volokhov, & Demaree, 2008), through interrelationships that are considered
to be regulated mainly by the lateral prefrontal and the anterior cingulate cortex of the
brain (Banich et al., 2009), could establish impairments in working memory as a potential
mediating factor for the link between burnout and reduced work performance.

The findings of this review have clear implications for professions that are
characterized by high levels of work pressure and intense cognitive demands (e.g. health
professionals). Future studies on burnout and cognitive function should endeavour to
account for the level of burnout.

Limitations

This study has limitations which stem from biases concerning the original studies of our
systematic review, as well as methodological flaws regarding the review itself.

The cross-sectional design that was used by most studies in our review hinders the
establishment of a cause-effect relationship between the associated variables. Although
there were two studies that used a longitudinal design (Morgan et al., 2011; Orena et al.,
2013), they assessed burnout and cognitive functioning over short periods of 24 hours
and 17 days, respectively, while it has been suggested that the dimensions of burnout
develop gradually (Maslach et al., 2001; Taris et al., 2005). In addition, a learning effect
could have caused increased performance in the cases of studies with a follow-up
assessment (Morgan et al., 2011; Orena et al., 2013; Osterberg et al., 2012). Moreover,
the use of relatively small sample sizes by certain studies in the present review decreases
generalizability of their findings to a broader population. Furthermore, the use of non-
clinical, population-based samples, in which individuals with more severe burnout
symptoms were likely to have been underrepresented, as well as the use of an insufficient
number of neuropsychological tasks to test cognitive functions, could have led to
underestimation of cognitive failures. On the other hand, failing to control for certain
confounding factors mentioned in the Discussion section could have led to overestimation
of the association between burnout and cognitive dysfunction.

As for all observational studies, it is possible that the validity of the present review
may have been influenced by publication bias. Although the process of data collection
and the inclusion criteria are thoroughly described in the Method section of this paper,
they are likely to be characterized by certain methodological issues that could also be
regarded as limitations of the systematic review. Specifically, study inclusion was decided
by two authors based on only two eligibility criteria, namely measurement of burnout and
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psychometric assessment of cognitive functioning. Since not all chronic stress conditions
are regarded as burnout, we chose to exclude studies that did not use a generally accepted
operationalization of burnout. However, we were not able to collect a set of studies which
used a single tool for the assessment of burnout. The scarcity of studies addressing the
subject was a significant source of heterogeneity for our review.

One could argue that our analysis was mostly descriptive, since we were unable to
reach some kind of general conclusion by adding up the data from the studies. However,
we should mention that we attempted to go beyond descriptive analysis by reporting
effect sizes for cognitive functions as classified into three general categories (as was
shown in Table 2), but did not provide averages for each category because the studies did
not use a similar outcome assessment method.

Conclusions

We identified 15 studies that examined the relationship between burnout and objectively
assessed cognitive functions, and calculated effect sizes. The results provide support for
burnout being associated with specific cognitive deficits. However, the generalizability
of our findings is limited by the small number of studies identified and the scarcity of
longitudinal designs. Future studies should take into account the level of burnout
(its severity and whether clinical or non-clinical), and also use a detailed battery of
working memory tests, combined with structural/functional neuroimaging, and measures
of neuroendocrinological, electrophysiological and cognitive/affective variables, so as to
shed more light on the poorly understood cognitive characteristics of burnout.
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