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Unemployment and General Cognitive Ability: a Review and Meta-Analysis.

Abstract. Evidence suggests an association between unemployment and 

general cognitive ability. Factors such as changes in environmental stimulation and the 

effects of stress may act as mediators in this relationship. We conduct a qualitative 

review and meta-analysis to determine whether an association between 

unemployment and general cognitive ability exists. Eighteen studies were included in 

the qualitative review, and six in the meta-analysis. Results of the review indicated a 

significant association between unemployment and lower cognitive ability. The 

meta-analysis supports this association, displaying a medium effect size which 

increased when age was included as a covariate. Both analyses point towards the 

existence of a relationship between unemployment and low cognition, moderated by 

age and promoted by the loss of stimulation obtained through employment, as well as 

by the stress experienced during unemployment. Based on these results, a series of 

suggestions are made to improve future studies in this emerging area.
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Unemployment has a significant impact on individuals, economy, and society, 

and comes at a high personal and economic cost (Eardley, 2002). Therefore, to develop 

interventions that mitigate its effects, it is essential to study the factors involved in the 

relationship between unemployment and psychological, social, and health dimensions 

(Friehe & Marcus, 2021; Hoang & Knabe, 2021; Moore et al., 2017; Tøge, 2016; 

Watson et al., 2020). One of these factors may be cognitive ability. However, to 

understand how the lack of employment may affect cognitive ability, and vice versa, it 

is first necessary to understand what cognitive benefits employment brings. According 

to Vance et al. (2016), work has a positive effect on cognitive abilities through brain 

plasticity, particularly through the increase of the cognitive reserve. Neural plasticity is 

the brain’s ability to change its structure, and to function through experience and 

environmental stimulation, and it is reflected in behavioral differences between stages 

of life and/or individual experiences (Kolb & Whishaw, 1998). Findings may have 

established five characteristics of work that maintain and improve cognition through 

brain plasticity (Vance et al., 2016): social participation (Evans et al., 2019; Jedrziewski 

et al., 2014), routine (Erickson et al., 2019), goal setting and its meaning (Hakanen & 

Schaufeli, 2012), income (Mucci et al., 2016; Sturgeon et al., 2016), and learning new 

skills (Chein & Schneider, 2005; Zatorre et al., 2012). Furthermore, there is a large 

body of literature on the cognitive benefits of jobs that involve learning and 

developing new skills. For instance, Marquie et al. (2010) found that, in 32-62-year-old 

workers, higher levels of cognitive demands at work were associated with better 

cognitive performance. However, a more interesting finding of this study was that 

these demands were related to a favorable change in cognition, as noted in a 10-year 

follow-up. Similarly, Schooler (1984) through his study of environmental complexity 



posited that intellectually demanding environments enhance cognitive status due to 

the activation of brain plasticity. As challenging work tasks require and reward 

workers’ cognitive effort (Then et al., 2014), this theory can be applied to the 

stimulation provided by employment. Therefore, when the environment changes and 

demands decrease, a reduction in cognitive functioning could also be expected when 

adapting to the new environment. In this case, changes are explained by the malleable 

attentional resources theory (Young & Stanton, 2002), according to which low 

demands cause a decrease in cognitive performance when resources adapt to the 

needs of the situation. In this model, the relationship between demands and 

performance would display an inverted U-shape. Thus, cognitive performance would 

not only deteriorate in low-demand situations (e.g., unemployment), but also in highly 

demanding environments (e.g., highly stressful jobs).

Furthermore, unemployment is considered a psychosocial stressor (Sumner & 

Gallagher, 2017) and some theoretical models of stress have sought to argue why 

unemployment might lead to alterations in health and cognition. The stress process 

model (Sandín, 1994) posits that stress is an interactive process whereby 

environmental demands, which are perceived as threatening, trigger a physiological 

reaction that activates the hypothalamic-pituitary-adrenal axis (HPA), with the 

consequent release of cortisol and the activation of the autonomic nervous system. 

These physiological responses have been associated with structural and functional 

changes in the brain (Martín-Pérez et al., 2019). Specifically, these responses inhibit 

the genesis of new neurons and reduce the size of the hippocampus and prefrontal 

cortex. Thus, stress has been linked to the deterioration of cognitive abilities (Butler et 

al., 2017; de Quervain et al., 2009; Lupien et al., 2009). 



Complementarily, Blanchard and Summers’ (1986) theory of hysteresis suggests 

that longer periods of unemployment initiate a process of deterioration of workers' 

skills, with cognitive abilities possibly included among these skills. This process is 

accompanied by a drain in productivity and motivation, and ultimately might affect 

workers in the opposite direction, reducing their employability in the future. 

Therefore, the deterioration of cognitive performance due to unemployment might be 

a mediating factor of unemployment at a later stage in life. In favor of this argument, 

evidence from findings in industrial and organizational psychology supports the 

general cognitive ability index (g factor) as being the best predictor of job performance 

(Bertua et al., 2005; Schmidt & Hunter, 1998), and mediates unemployed people’s 

likelihood of being hired (Outtz, 2002). 

The above-mentioned theories suggest that not only may cognitive abilities be 

a factor of employability, but they may also change because of employment status. 

Given the socio-economic and psychological relevance of unemployment, it is 

necessary to find data that provide a deeper understanding of the association between 

human cognition and unemployment. To our knowledge, this is the first systematic 

review and meta-analysis analyzing this topic and the correlation between 

unemployment and cognitive performance.

Therefore, the aims of this study were: (i) to systematically review the evidence 

on the association between unemployment and cognition; (ii) to determine what is the 

average strength of the association between unemployment and cognition; and (iii) to 

explore whether there are moderator variables in the association between 

unemployment and cognition.



1. Method

A literature review of the topic was conducted with the following eligibility 

criteria: (a) longitudinal, cross-sectional, or case-control studies; (b) at least one 

unemployment variable; (c) at least one cognitive functioning measurement; (d) 

statistical results showing an association between unemployment and cognitive 

performance measures; (e) no language or date restriction. The criteria for exclusion 

were studies that used samples of people with physical or mental illness, or studies 

that were exclusively composed of retired people. Following the screening, 18 studies 

were included in the review. All of them were methodologically assessed and a 

selection was made for inclusion in the meta-analysis. More details about the 

procedure of the literature search are available in the Online Appendix (S1).

1.1. Meta-analysis procedures

Only those studies that had a measure of general comparable cognitive ability 

were included; that is, general intelligence multicomponent measures (i.e., the Børge 

Priens Prøve – Teasdale, 2009-, a test that provides an overall score from 78 items 

assessing letter matrices, verbal analogies, numbers and geometric figures series), and 

global measures based on fluid intelligence (i.e., standard progressive matrix). Both 

kinds of measures are widely considered as general cognitive ability tests due to their 

high correlation (Raven & Raven, 2003). Two studies were excluded from the meta-

analysis because they applied tools that were specific to screening cognitive 

impairment in older people (Freitas et al., 2012; Moraes et al., 2010). An additional 

requirement was that the data of these measurements were available for both 

unemployed (non-working or studying individuals, and those who are seeking 

employment) and employed groups (individuals in a paid job). If this additional 



requirement was not met, studies were included if an odds ratio measure indicating 

the probability of being employed or not, based on cognitive performance, was 

available. As a result, six of the eighteen studies were included in the meta-analysis 

(Creed, 1999; Creed & Wiener, 1999; Lynn et al., 1984; Meyers & Houssemand, 2010; 

Mani et al., 2013; Hegelund et al., 2018). 

1.2.1 Data extraction and management. 

To perform the meta-analysis, we extracted means and standard deviations 

from the unemployed and employed groups to compute effect sizes and standard 

errors. In cases where means and standard deviations were not available, data were 

requested from the authors. In one case (Meyers & Houssemand, 2010), odds ratios 

were transformed to effect sizes according to Cohen (1988), using the Psychometrica 

calculator (Lenhard & Lenhard, 2016). Means and standard deviations for women and 

men from Lynn et al.’s study (1984) were merged according to Cochrane’s 

recommendations (Higgins et al., 2019). One study could not be included, as the 

necessary data to calculate its effect size were not available (Caspi et al., 1998).

1.2.2. Statistical analyses. 

The meta-analysis was conducted using a random-effects model based on 

Hunter and Schmidt’s method (1990). Q, I2 and 𝜏 statistics were used to test 

heterogeneity. The magnitude of the average effect size was judged using a recently 

proposed guideline (Gignac & Szodorai, 2016) where effect sizes of 0.15, 0.25 and 0.35 

are considered small, typical, and large, respectively. Furthermore, a separate meta-

regression was also conducted to test if the age of the sample when the cognitive 

measures were collected explained some variance. The study of other moderator 

variables was not possible due to a lack of available data. Publication bias analyses 



were conducted using a rank correlation test to study asymmetry (Begg & Mazumdar, 

1994; Egger et al., 1997). Forest plots and funnel plots with standard errors were also 

generated. Analyses were performed using the JASP software (2020).

2. Results

2.1. Characteristics of the studies

The 18 included studies in the review were published between 1917 and 2020 

(Details in Online Appendix – S2). Regarding the age of the samples at the time of 

cognitive assessment, six studies included broad age ranges (from younger to older 

adults, i.e., 25-91 years old), four studies included middle- and older-aged adults (50-

60+ years old), two used a sample from young to middle-aged adults (20-55 years old), 

and three of them were comprised of young people (15-20 years old). Additionally, 

one study used cognitive scores which were measured when the sample was only 7-9 

years old (Caspi et al., 1998), and two did not report the age of the sample (Layton, 

1985; Mani et al., 2013).

In terms of cognitive measures, tests for specific cognitive components were used 

in seven studies. However, they differed in the set of cognitive skills assessed, such as 

attention, speed processing, cognitive control, memory, or fluency. Two types of 

general ability measures were applied in nine studies. Five studies used a general 

measure based on fluid intelligence performance through a logic matrix task. The 

remaining four used a general multicomponent intelligence test, such as WISC-R 

(Weschler, 1974), MoCA (Nasreddine et al., 2005), BBP (Teasdale, 2009), and MMSE 

(Bottino et al., 1999). Finally, one study (Fryer & Warr, 1984) used a questionnaire of 

subjective cognitive ability instead of performance measures, another applied an IQ 



measure (Caspi et al., 1998), and one used the crystallized factor measured with a 

vocabulary test (Layton, 1985).

The studies also varied by design (Cross-sectional, n=9; Cohort, n=9). Among the 

cross-sectional studies, two classified types of unemployed people according to their 

level of intelligence. Two studies used a pre-post design to determine if cognitive 

difficulties changed in the transition to or from unemployment. Four studies used a 

cross-sectional design to observe the differences in cognitive performance between 

unemployed and employed individuals. Among the cohort studies, three analyzed 

general cognitive ability in different employment trajectories after a short follow-up 

period (4-6 months). Three studies intended to predict employment status by the level 

of fluid intelligence after a one-year follow-up. One study carried out a follow-up of 4-6 

years. Two studies aimed to predict young-adult unemployment through intelligence 

measured at an earlier stage after a 12-year follow-up. Finally, the aim of one cohort 

study was to determine if unemployment spells (>6 months) during the working stages 

of life were associated with cognitive performance at later stages of life. 

2.2. Qualitative results

Regarding the relationship between unemployment and cognition, significant 

associations were found in 14 out of 18 studies. Nine studies supported cognition 

being worse in unemployed people in comparison with employed. Mani et al. (2013) 

found that a group of harvesters displayed worse cognitive performance during their 

unemployment period (before harvest), despite controlling for exercise, anxiety, 

stress, and physical activity. Haworth et al. (1990) found that unemployed people had 

lower general cognitive scores than employed people. Moreover, Moraes et al. (2010) 

reported that those who were 75 years old or more and were employed performed 



better than their matched unemployed sample in the MiniMental State Examination. 

Longer unemployment length was associated with worse self-reported cognitive 

performance (Fryer & Warr, 1984), and unemployed individuals showed poorer 

cognition than employed individuals (Košćec-Bjelajac et al., 2019). A similar result was 

obtained by Lynn et al. (1984), who found that unemployed people had lower fluid 

intelligence than employed individuals. Pintner and Toops found that just 12.8% (1917) 

and 35% (1918) of their unemployed sample had a normal or higher mental age. 

Finally, Creed and Wiener (1999) showed lower scores in the Standard Progressive 

Matrix for unemployed people when compared with normative data. 

One study found evidence for the long-term influence of unemployment during 

the course of life on later cognition (Leist et al., 2013). That is, the longer 

unemployment lasted for middle-aged individuals, the higher their risk of cognitive 

impairment in later stages of life. After stratifying their analyses by occupational class, 

they also found that, among the unemployed individuals, those in higher occupational 

categories showed a higher risk of cognitive impairment.

The four remaining significant results support cognition being associated with a 

later unemployment duration or occupational status. Meyers and Houssemand’s 

(2010) research showed that fluid intelligence predicted unemployment following a 

12-month follow-up period. In addition, fluid intelligence was the better psychological 

predictor of unemployment at 12 months for participants that did not find a job in the 

six first months of the study. Heineck (2011) showed that processing speed predicted 

unemployment propensity and the maintenance of a job, but it did not predict the 

manner in which an individual could exit unemployment. Caspi et al. (1998) and 

Hegelund et al. (2018) found that cognitive ability in younger ages (IQ being 7-9 years 



old and fluid intelligence being 18 years old, respectively) was a strong predictor of 

unemployment 12 years later, particularly for people with lower levels of ability. 

Only one finding supported a positive and significant association between 

unemployed people and better cognitive scores. It was reported by Creed and Wiener 

(1999) using the SILS-Abstract, despite them finding the opposite result with the 

Standard Progressive Matrix. It should be noted that the comparison group for the 

SILS-Abstract was a non-unemployed clinical sample from a previous study conducted 

10 years earlier by Felvus (1989). 

There were four findings regarding non-significant associations between 

cognition and unemployment. When age and education were controlled, Freitas et al. 

(2012) did not find differences in terms of cognition between unemployed people, 

retired people, and homemakers versus an employed group. Creed (1999) showed no 

correlation between fluid intelligence at ages 15-20 and length of unemployment four 

months later and during that period. Similarly, Sundstrup et al. (2020) found that the 

level of cognitive ability at ages 49-63 was not associated with unemployment 4-6 

months later, after controlling for sociodemographic aspects, work characteristics, and 

health. Finally, Lynn et al. (1984) reported that even though fluid intelligence was 

lower in unemployed people, it did not predict unemployment one year later. 

2.3. Results from the methodological quality assessment of the studies

Regarding the methodological quality score in the Newcastle-Ottawa scale 

(NOS; Wells et al., n. d.) and the adapted Newcastle-Ottawa scale (aNOS; Hermont et 

al., 2014), six of the eighteen studies were of good methodological quality (Caspi et al., 

1998; Freitas et al., 2012; Košćec-Bjelajac et al., 2019; Leist et al., 2013; Moraes et al., 

2012; Sundstrup et al., 2020). Nine of the studies were of fair methodological quality, 



and three were of poor methodological quality. The checklist, detailed procedure, and 

scores for each study can be consulted in the Online Appendix (S3). 

2.4. Meta-analysis results

A total of six studies were included in the meta-analysis (Creed, 1999; Creed & 

Wiener, 1999; Lynn et al., 1984; Meyers & Houssemand, 2010; Mani et al., 2013; 

Hegelund et al., 2018). The results showed a medium and significant effect size (ES = -

0.27, SE = .088, 95%CI = [-0.44; -0.09], p=.002) (Figure 1). The Kendall’s 𝜏 method 

indicated the absence of publication bias (𝜏 = 0.067, p=1.00). However, Egger’s rank 

correlation test was marginally significant (p=.048), indicating the possible presence of 

publication bias. The results showed a large heterogeneity, with Q(5) = 87.97, p<.001, 

I2 = 85.0%, 𝜏 = 0.178. Therefore, a meta-regression was performed to examine the 

potential moderator effect of the age of the sample at the time of the cognitive 

assessment. The results displayed significant association (ES = -1.666, SE = .315, 95%CI 

= [-2.28; -1.04], p<.001; Age  = -0.058, SE = 0.012, 95%CI = [0.03; 0.08], p<.001), the 

heterogeneity indexes decreased to a medium degree (Q(5) = 45.579, p<.001, I2 = 

68.7%, 𝜏 = 0.131), and the Egger’s test suggested the absence of publication bias 

(p=.379) (Figure 2).

Figure 1
Forest plot of the meta-analysis of studies assessing fluid intelligence.



Figure 2

Funnel plot of the meta-analysis.

3. Discussion

The first objective of the study was to determine whether an association 

between unemployment and cognition exists. Findings from the qualitative review and 

the meta-analysis indicate that there is evidence to support an association between 

unemployment and lower general cognitive performance. 

The following set of studies, which show that unemployed people have lower 

cognition, can help us understand the complexity of this relationship. One of the 

mechanisms that could explain this association, and which has been found in previous 

research (Rohwedder & Willis, 2010; Schooler, 1984; Young & Stanton, 2002), is the 

effect of losing the stimulation that was provided by work during unemployment. In 

this regard, the environmental complexity theory (Schooler et al., 1999) posits that 

cognitive function is more likely to decline when some environmental factors change 

and when intellectual effort is no longer required. There are findings that support this 

theory in the opposite direction, as high intellectual demands at work have been 

proven to increase people’s cognitive functioning (Schooler et al., 1999; Then et al., 



2014). In addition, low intellectual demands have been shown to be associated with a 

higher risk of decline in processing speed, memory, and general cognitive performance 

(Bosma et al., 2003). Unfortunately, most of the studies analyzed in this work did not 

report specific data to discuss potential explanatory mechanisms. The only one that 

clearly presents support for this theory found that the risk of cognitive impairment in 

older individuals was higher for higher-skilled workers (Leist et al., 2013), who were 

employed in jobs with higher intellectual demands.

 A second mechanism that may be proposed is based on the evidence that 

unemployment is a stressor and, as such, affects people's health and cognition 

(Kapuvári, 2011; Sumner & Gallagher, 2017). Stress has been linked to worse attention 

performance (Liston et al., 2009), learning (Niessen, 2006), and information recall (de 

Quervain et al., 2009). Thus, referring to the processual model of stress (Sandín, 1994), 

stress could be a mediator between unemployment and impaired cognitive 

performance. However, only one of the studies reviewed analyzed stress as a possible 

moderating factor (Mani et al., 2013), and showed worse cognitive performance for 

the period of unemployment. According to Mani et al. (2013), cognitive functioning 

was affected by the financial worry brought on by unemployment. A recent study 

(Bruijn & Antonides, 2020) has found that income and making ends meet are the main 

determinants of financial worries. In this sense, it would be interesting to study the 

relationship between stress and income during unemployment, and the association 

with cognitive ability at this time, in greater depth.

On the other hand, some studies show that lower cognitive ability is associated 

with a higher probability of being unemployed. We propose that the theory of 

hysteresis (Blanchard & Summers, 1986) could explain this effect. According to this 



theory, there is a fundamental asymmetry between unemployed people and those 

who continue working (e.g., in wages or skills), which places the former in a 

disadvantaged situation. While employed individuals maintain or improve their 

standard of living and skills, unemployed individuals must adapt and face greater 

difficulties in returning to the labor market. This affects their risk-taking attitude, 

which may prevent them from entrepreneurship (Hetschko & Preuss, 2020). The 

qualitative analysis highly suggests an association between low general cognitive 

ability and unemployment, although it is not possible to apply this theory to those with 

higher general cognitive ability levels. Results from Hegelund et al. (2018) clearly 

represent this effect, as they found that low intelligence at age 18 predicted 

unemployment at the age of 30, but the prediction was weak for medium IQ levels and 

null for higher intelligence scores. This seems reasonable, considering that general 

cognitive ability is one of the main predictors of job performance (Bertua et al., 2005). 

Thus, a low level of cognitive ability may be insufficient to meet the requirements for 

obtaining or maintaining certain jobs. However, some characteristics of these studies 

might prevent generalization of these results, such as the duration of the follow-ups 

and the age of the samples. Some of the studies included follow-up periods of four 

months (Creed, 1999) or one year (Lynn et al., 1984) for samples aged 16-20 and 15-

16, respectively, which are not representative of unemployment or the course of 

professional trajectories. Manacorda et al. (2017) found that for individuals in Asia, 

Latin America, Africa, and Europe, the mean duration of job seeking for their first job is 

23 months, and 41.3 months for a stable job. Moreover, it is known that teenagers and 

young adults face more difficulties when seeking employment because of their lack of 

work experience (Raaum & Røed, 2006; Reneflot & Evensen, 2014). However, the 



availability of routes to exit from unemployment are greater for young adults, as they 

can seek education or training programs (Reneflot & Evensen, 2014), which increase 

their likelihood of finding a job at a faster rate (Ahn et al., 2004; Manacorda et al., 

2017). In light of this, longer periods of follow-up and consideration of enrollment in 

education among the sample should be controlled when studying young samples, in 

order to make more generalized conclusions. Additionally, some studies where general 

ability was measured at earlier ages accounted for other social and health variables, 

suggesting the influence of a process of cumulative disadvantages (Caspi et al., 1998, 

Lynn et al., 1984). 

Regarding age outcomes, introducing this variable in the meta-analysis 

increased the size of the average effect of the association, and made the displayed 

slope positive. Thus, it could be suggested that the strength of the association 

between unemployment and cognitive ability is greater the higher the average age of 

the sample. Among the studies that have analyzed this association, only that carried 

out by Fryer and Warr (1984) stratified the results by age groups, while the rest of the 

studies included it as a covariate. These authors found a greater presence of cognitive 

difficulties in middle-aged unemployed people. This finding could be due to a non-

linear relationship in terms of age. Similarly, Strittmatter et al. (2020) found that 

during the course of life, cognitive ability shows an inverted U-pattern, reaching a peak 

around age 40. This pattern is maintained even after controlling for the level of task 

complexity. Therefore, a non-linear pattern might be suggested in the relationship 

between age and cognitive ability during unemployment. Accordingly, in studies on the 

influence of unemployment on emotional facets, depressive symptoms show an 

inverted U-pattern, reaching its maximum effect around the age of 35 (Pavlova & 



Silbereisen, 2012). Given the possibility that emotional mechanisms with non-linear 

patterns also act on the association of unemployment and cognitive ability, more 

research is needed to study age differences, as well as the mechanisms which might 

determine it.

Nonetheless, this review and meta-analysis presents several limitations that 

must be considered for future studies. First, the meta-analysis was limited to a small 

number of studies, among which methodological heterogeneity was high. However, 

this was also the result of taking the necessary measures to reduce heterogeneity, and 

it was also conditioned to the available data and characteristics of the studies. Thus, 

the difficulty in comparing results may be solved by experts reaching a consensus on 

how to investigate the issue. In relation to this issue, and according to our findings, we 

recommend including a greater list of modulatory variables in order to provide a 

comprehensive vision of the topic. All sociodemographic, educational, and personality 

factors should be controlled as confounding or modulator variables. Moreover, due to 

the special plasticity of cognitive functions, socio-professional variables might be 

included in the analysis. Thus, related fields of research include the level of job 

complexity or mental workload as key factors. The concept of occupational complexity 

has stood out for its relevance in research on different stages of working life. It refers 

to the extent to which work provides cognitively challenging tasks and rewards that 

improve workers’ abilities, and it has been found that higher levels of complexity are 

associated with better general cognitive ability during work (Gajewski et al., 2010; 

Kraup et al., 2018), and even after retirement (Andel et al., 2017; Vélez-Coto et al., 

2021). In addition, cognitive ability influences the likelihood of obtaining a more 

complex job (Schooler et al., 1999). However, none of the studies included have 



considered the effect of the complexity of previous or future work. Thus, including 

characteristics of the complexity of work could help to conceptualize the relationship, 

and find more moderating mechanisms of it. It also would be valuable to specify the 

unemployment rates and characteristics of the labor market in the countries where 

studies are carried out. There is evidence regarding the influence of unemployment 

rates on the relationship between health effects and unemployment (Thern et al., 

2017). Periods of high unemployment rates may buffer negative consequences and 

can be attributed to external factors. In addition, it may be interesting to include 

indicators of stress at work, training during unemployment, underemployment, or 

voluntary work. Lastly, the methodological quality of studies should be improved to 

obtain stronger generalizations. As such, it would be of interest to apply the 

counterfactual outcome framework (Angrist & Pischke, 2008; Morgan & Winship, 

2014) to obtain a measure of the average effect of both unemployment as a cause and 

a consequence of variations of cognition. 

Conclusions

Evidence supports the existence of an association between unemployment and 

general cognitive ability, supported by a meta-analysis that showed a medium size 

effect, in which age is a moderating factor. However, more research on the topic and 

its mediator mechanisms (e. g. length of unemployment, age, level of education, 

complexity of work, and stress) is needed. As such, future findings may help improve 

interventions and the quality of life of unemployed people, reemployment strategies, 

and welfare systems.

References 



Ahn, N., García, J. R., & Jimeno, J. F. (2004). The Impact of Unemployment on Individual Well-Being in the 
EU (39/July 2004; ENEPRI Working Paper).

Andel, R., Dávila-Roman, A. L., Grotz, C., Small, B. J., Markides, K. S., & Crowe, M. (2017). Complexity of 
Work and Incident Cognitive Impairment in Puerto Rican Older Adults. The journals of 
gerontology. Series B, Psychological Sciences and Social Sciences, 74(5), 785-795. 
https://doi.org/10.1093/geronb/gbx127

Angrist, J. D., & Pischke, J. S. (2008). Mostly harmless econometrics: An empiricist's companion. 
Princeton University press.

Begg, C.B. & Mazumdar, M. (1994). Operating Characteristics of a Rank Correlation Test for Publication 
Bias. Biometrics, 50, 1088-1101. 
http://dx.doi.org/10.2307/2533446

Bertua, C., Anderson, N., & Salgado, J. F. (2005). The predictive validity of cognitive ability tests: A UK 
meta-analysis. Journal of Occupational and Organizational Psychology, 78(3), 387–409. 
https://doi.org/10.1348/096317905X26994

Blanchard, O. J., & Summers, L. H. (1986). Hysteresis and the European unemployment problem. NBER 
macroeconomics annual, 1, 15—78.

Bosma, H., Van Boxtel, M. P. J., Ponds, R. W. H. M., Houx, P. J., Burdorf, A., & Jolles, J. (2003). Mental 
work demands protect against cognitive impairment: MAAS prospective cohort study. 
Experimental Aging Research, 29(1), 33–45. https://doi.org/10.1080/03610730303710

Bottino, C. M. C., Almeida, O. P., Tamai, S., Forlenza, O.V., Scalco, M. Z., & Carvalho, I. A. M. (1999). 
Entrevista estruturada para diagnóstico de transtornos mentais em idosos (CAMDEX) The 
Cambridge examination for mental disorders of the elderly. Brazilian version (translated and 
adapted on behalf of the editors. Cambridge University

Bruijn, E.J., & Antonides, G. (2020). Determinants of financial worry and rumination. Journal of Economic 
Psychology, 76, 102233. https://doi.org/10.1016/j.joep.2019.102233.

Butler, K., Klaus, K., Edwards, L., & Pennington, K. (2017). Elevated cortisol awakening response 
associated with early life stress and impaired executive function in healthy adult 
males. Hormones and Behaviour, 95, 13-21. https://doi.org/10.1016/j.yhbeh.2017.07.013

Caspi, A., Wright, B. R. E., Moffitt, T. E., & Silva, P. A. (1998). Early Failure in the Labor Market: Childhood 
and Adolescent Predictors of Unemployment in the Transition to Adulthood. American 
Sociological Review, 63(3), 424–451. https://doi.org/10.2307/2657557

Chein, J. M., & Schneider, W. (2005). Neuroimaging Studies of Practice-Related Change: FMRI and 
Meta-Analytic Evidence of a Domain-General Control Network for Learning. Cognitive Brain 
Research, 25(3), 607-623. https://doi.org/10.1016/j.cogbrainres.2005.08.013

Cohen, J. (1988). Statistical power analysis for the behavioral sciences (2nd ed.). Erlbaum.

Creed, P. A. (1999). Predisposing factors and consequences of occupational status for long-term 
unemployed youth: a longitudinal examination. Journal of Adolescence, 22, 81–93.

https://doi.org/10.1093/geronb/gbx127
http://dx.doi.org/10.2307/2533446
https://doi.org/10.1080/03610730303710
https://doi.org/10.1016/j.yhbeh.2017.07.013
https://doi.org/10.2307/2657557
https://doi.org/10.1016/j.cogbrainres.2005.08.013


Creed, P. A., & Wiener, K. K. (1999). Use of the Shipley Institute of living Scale and the Raven’s Standard 
Progressive Matrices with unemployed populations. Journal of Applied Health Behaviour, 1, 22–
26.

de Quervain, D. J. F., Aerni, A., Schelling, G., & Roozendaal, B. (2009). Glucocorticoids and the regulation 
of memory in health and disease. Frontiers in Neuroendocrinology, 30(3), 358–370. 
https://doi.org/10.1016/j.yfrne.2009.03.002

Eardley, T. (2002). Identifying and quantifying the costs of unemployment. In P. Saunders & R. Taylor 
(Eds.), The price of prosperity: The economic and social costs of unemployment (pp. 44–64). 
University of New South Wales Press.

Egger, M., Smith, G. D., Schneider, M., Minder, C. (1997). Bias in meta-analysis detected by a simple, 
graphical test. BMJ, 315-629 doi:10.1136/bmj.315.7109.629

Erickson, K. I., Hillman, C., Stillman, C. M., Ballard, R.M, Bloodgood, B., Conroy, D. E., Macko, R., 
Marquez, D. X., Petruzzello, S. J., & Powell, K. E. (2019). Physical Activity, Cognition, and Brain 
Outcomes: A Review of the 2018 Physical Activity Guidelines. Medicine & Science in Sports & 
Exercise, 51(6), 1242-1251. https://doi.org/10.1249/MSS.0000000000001936

Evans, I. E. M., Martyr, A., Collins, R., Brayne, C., & Clare, L. (2019). Social Isolation and Cognitive 
Function in Later Life: A Systematic Review and Meta-Analysis. Journal of Alzheimer’s Disease, 
70(s1):S119-44. https://doi.org/10.3233/JAD-180501.

Felvus, J. (1989). Standard Progressive Matrices Test: norms for a 10-minute administration. 

Psychological Test Bulletin, 21, 20᎐21.

Friehe, T., & Marcus, J. (2021). Lost job, lost trust? On the effect of involuntary job loss on trust. Journal 
of Economic Psychology, 84, 102369. https://doi.org/10.1016/j.joep.2021.102369

Freitas, S., Simões, M. R., Alves, L., & Santana, I. (2012). Montreal Cognitive Assessment: influence of 
sociodemographic and health variables. Archives of Clinical Neuropsychology, 27(2), 165–175. 
https://doi.org/10.1093/arclin/acr116

Fryer, D., & Warr, P. (1984). Unemployment and cognitive difficulties. British Journal of Clinical 
Psychology, 23, 67–68. 

Gajewski, P. D., Wild-Wall, N., Schapkin, S. A., Erdmann, U., Freude, G., & Falkenstein, M. (2010). Effects 
of aging and job demands on cognitive flexibility assessed by task switching. Biological Psychology, 
85(2), 187–199. https://doi.org/10.1016/j.biopsycho.2010.06.009

Gignac, G. E., & Szodorai, E. T. (2016). Effect size guidelines for individual differences researchers. 
Personality and Individual Differences, 102, 74–78. https://doi.org/10.1016/j.paid.2016.06.069

Hakanen, J. J., & Schaufeli, W.B. (2012). Do burnout and work engagement predict depressive symptoms 
and life satisfaction? a three-wave seven-year prospective study. Journal of Affective Disorders, 
141(2–3), 415–424. https://doi.org/10.1016/j.jad.2012.02.043

https://doi.org/10.1249/MSS.0000000000001936
https://doi.org/10.3233/JAD-180501
https://doi.org/10.1093/arclin/acr116
https://doi.org/10.1016/j.biopsycho.2010.06.009
https://doi.org/10.1016/j.jad.2012.02.043


Haworth, J. T., Chesworth, P., & Smith, P. (1990). Research note: Cognitive difficulties in samples of 
unemployed, middle-aged men. Leisure Studies, 9(3), 253–257. 
https://doi.org/10.1080/02614369000390211

Hegelund, E. R., Flensborg-Madsen, T., Dammeyer, J., & Mortensen, E. L. (2018). Low IQ as a predictor of 
unsuccessful educational and occupational achievement: A register-based study of 1,098,742 men 
in Denmark 1968–2016. Intelligence, 71, 46–53. https://doi.org/10.1016/j.intell.2018.10.002 

Heineck, G. (2011). Do your brains help you out of unemployment? Economics Letters, 111(1), 34–36. 
https://doi.org/10.1016/j.econlet.2010.12.002

Hermont, A. P., Oliveira, P. A. D., Martins, C. C., Paiva, S. M., Pordeus, I. A., & Auad, S. M. (2014). Tooth 
erosion and eating disorders: A systematic review and meta-analysis. PLoS ONE, 9(11):e111123. 
https://doi.org/10.1371/journal.pone.0111123

Hetschko, C. & Preuss, M. (2020). Income in jeopardy: How losing employment affects the willingness to 
take risks. Journal of Economic Psychology, 79, 102175. 
https://doi.org/10.1016/j.joep.2019.05.005.

Higgins, J. P. T., Li, T., & Deeks, J. J. (2019). Choosing effect measures and computing estimates of effect. 
In: Higgins, J. P. T., Thomas J, Chandler J, Cumpston M, Li T, Page MJ, Welch VA (Eds.). Cochrane 
Handbook for Systematic Reviews of Interventions: version 6.0 (updated July 2019). Cochrane, 
2019. Available from https://training.cochrane.org/handbook/current/chapter-06#section-6-5-2 
(table 6.5.2a)

Hoang, T. T. A., & Knabe, A. (2021). Replication: Emotional well-being and unemployment – Evidence 
from the American time-use survey. Journal of Economic Psychology, 83, 102363. 
https://doi.org/10.1016/j.joep.2021.102363. 

Hunter, J. E., & Schmidt, F. L. (1990). Methods of meta-analysis: Correcting error and bias in research 
findings. Sage.

JASP Team (2020). JASP (Version 0.12.2) [Computer software]. 

Jedrziewski, M. K., Ewbank, D. C., Wang, H., & Trojanowski, J. Q. (2014). The impact of exercise, 
cognitive activities, and socialization on cognitive function: results from the national long-term 
care survey. American Journal of Alzheimer’s Disorder & other Dementias, 29(4), 372–378. 
https://doi.org/10.1177/1533317513518646

Kolb, R. & Whishaw, Q. Q. (1998). Brain plasticity and behavior. Annual Review of Psychology, 49(1), 43-
64.

Košćec-Bjelajac, A., Bobić, J., Kovačić, J., Varnai, V. M., Macan, J., & Smolić, Š. (2019). Employment status 
and other predictors of mental health and cognitive functions in older Croatian workers. Arhiv Za 
Higijenu Rada i Toksikologiju, 70(2), 109–117. https://doi.org/10.2478/aiht-2019-70-3254

Kraup, A. R., Xia, F., Launer, L. J., Sidney, S., Nasralllah, I., Erus, G., Allen, N., & Yaffe, K. (2018). 
Occupational Cognitive Complexity in Earlier Adulthood is Associated with Brain Structure and 
Cognitive Health in Mid-Life: The CARDIA Study. Neuropsychology, 32(8), 895–905. 
https://doi.org/10.1037/neu0000474.Occupational 

https://doi.org/10.1080/02614369000390211
https://doi.org/10.1016/j.intell.2018.10.002
https://doi.org/10.1016/j.econlet.2010.12.002
https://doi.org/10.1371/journal.pone.0111123
https://doi.org/10.1177/1533317513518646
https://doi.org/10.2478/aiht-2019-70-3254
https://doi.org/10.1037/neu0000474.Occupational


Layton, C. (1985). Unemployment and Intelligence. Psychological Reports, 57(2), 653–654. 
https://doi.org/10.2466/pr0.1985.57.2.653 

Leist, A. K., Glymour, M. M., Mackenbach, J. P., van Lenthe, F. J., Avendano, M., & Leist, A., Glymour, M., 
Mackenbach, J., Van Lenthe, F. y Avendano, M. (2013). Time away from work predicts later 
cognitive function: differences by activity during leave. Annals of Epidemiology, 23(8), 455–462. 
https://doi.org/10.1016/j.annepidem.2013.05.014

Lenhard, W. & Lenhard, A. (2016). Calculation of Effect Sizes. 
https://www.psychometrica.de/effect_size.html. Dettelbach (Germany): Psychometrica. 
https://doi.org/10.13140/RG.2.2.17823.92329 

Liston, C., McEwen, B. S., & Casey, B. J. (2009). Psychosocial stress reversibly disrupts prefrontal 
processing and attentional control. PNAS, 106(3), 3–8.

Lupien, S. J., McEwen, B. S., Gunnar, M. R. & Heim, C. (2009). Effects of stress throughout the lifespan on 
the brain, behavior and cognition. Nature Reviews Neuroscience, 10(6), 434-445. 
https://doi.org/10.1038/nrn2639

Lynn, R., Hampson, S., & Magee, M. (1984). Home background, intelligence, personality, and education 
as predictors of unemployment in young people. Personality and Individual Differences, 5(5), 549–
557.

Manacorda, M., Rosati, F. C., Ranzani, M., & Dachille, G. (2017). Pathways from school to work in the 
developing world. IZA Journal of Labor & Development, 1–40. https://doi.org/10.1186/s40175-
016-0067-5 

Mani, A., Mullainathan, S., Shafir, E., & Zhao, J. (2013). Poverty impedes cognitive function. Science, 341, 
976–980. https://doi.org/10.1126/science.1238041

Marquie, J. C., Duarte, L. R., Bessieres, P., Dalm, C., Gentil, C., Ruidavets, J. B., Bessières, P., Dalm, C., 
Gentil, C., Ruidavets, J. B., Bessieres, P., Dalm, C., Gentil, C., & Ruidavets, J. B. (2010). Higher 
mental stimulation at work is associated with improved cognitive functioning in both young and 
older workers. Ergonomics, 53(11), 1287–1301. https://doi.org/10.1080/00140139.2010.519125

Martín-Pérez, C., Vilar-López, R., & Verdejo-Román, J. (2019). ¿Cómo le afecta el estrés a nuestro 
cerebro? La parte oculta del iceberg. In I. Peralta-Ramírez (Ed.). Un villano llamado estrés (pp.51-
78). Pirámide.

Meyers, R., & Houssemand, C. (2010). Socioprofessional and psychological variables that predict job 
finding. European Review of Applied Psychology, 60(3), 201–219. 
https://doi.org/10.1016/j.erap.2009.11.004

Moore, T. H. M., Kapur, N., Hawton, K., Richards, A., Metcalfe, C., & Gunnell, D. (2017). Interventions to 
reduce the impact of unemployment and economic hardship on mental health in the general 
population: a systematic review. Psychological Medicine, 47, 1062–1084. 
https://doi.org/10.1017/S0033291716002944

Moraes, C., Pinto, J. A., Lopes, M. A., Litvoc, J., & Bottino, C. M. C. (2010). Impact of sociodemographic 
and health variables on mini-mental state examination in a community-based sample of older 

https://doi.org/10.2466/pr0.1985.57.2.653
https://doi.org/10.1016/j.annepidem.2013.05.014
https://doi.org/10.1038/nrn2639
https://doi.org/10.1186/s40175-016-0067-5
https://doi.org/10.1186/s40175-016-0067-5
https://doi.org/10.1126/science.1238041
https://doi.org/10.1080/00140139.2010.519125
https://doi.org/10.1016/j.erap.2009.11.004
https://doi.org/10.1017/S0033291716002944


people. European Archives of Psychiatry and Clinical Neuroscience, 260(7), 535–542. 
https://doi.org/10.1007/s00406-010-0104-3 

Morgan, S., & Winship, C. (2014). Counterfactuals and Causal Inference: Methods and Principles for 
Social Research (2nd ed., Analytical Methods for Social Research). Cambridge University Press. 
https://doi.org/10.1017/CBO9781107587991

Mucci, N., Giorgi, G., Roncaioli, M., Fiz Perez, J., & Arcangeli, G. (2016). The Correlation between Stress 
and Economic Crisis: A Systematic Review. Neuropsychiatric Disease and Treatment, 12, 983-993. 
https://doi.org/10.2147/NDT.S98525

Nasreddine, Z. S., Phillips, N. A., Bédirian, V., Charbonneau, S., Whitehead, V., Collin, I., Cummings, J. L., 
& Chertkow, H. (2005). The Montreal Cognitive Assessment, MoCA: a brief screening tool for mild 
cognitive impairment. Journal of the American Geriatrics Society, 53(4), 695–699. 
https://doi.org/10.1111/j.1532-5415.2005.53221.x

Niessen, C. (2006). Age and learning during unemployment. Journal of Organizational Behavior, 27(6), 
771–792. https://doi.org/10.1002/job.400 

Outtz, J. L. (2002). The Role of Cognitive Ability Tests in Employment Selection. Role of General Mental 
Ability in Industrial, Work, and Organizational Psychology. Human Performance, 15(1/2), 161–172. 
https://doi.org/10.4324/9781410608802-10 

Pavlova, M. K., & Silbereisen, R. K. (2012). Age-Cumulative (Dis)Advantage, and Subjective Well-Being in 
Employed and Unemployed Germans: A Moderated Mediation Model. Journal of Occupational 
Health Psychology, 17(1), 93–104. https://doi.org/10.1037/a0026426

Pintner, R., & Toops, H. A. (1917). Mental tests of unemployed men. Journal of Applied Psychology, 1(4), 
325–341. https://doi.org/10.1037/h0074925

Pintner, R., & Toops, H. A. (1918). Mental tests of unemployed men. Journal of Applied Psychology, 1(4), 
325–341. https://doi.org/10.1037/h0074925 

Raaum, O. & Røed, K. (2006). Do business cycle conditions at the time of labor market entry affect 
future employment prospects? The Review of Economics and Statistics, 88, 193–210.

Raven, J. & Raven, J. (2003). Raven Progressive Matrices. In McCallum, R. S. (Ed.). Handbook of 
Nonverbal Assessment. Springer US. https://doi.org/10.1007/978-1-4615-0153-4

Reneflot, A., & Evensen, M. (2014). Unemployment and psychological distress among young adults in 
the Nordic countries: A review of the literature. International Journal of Social Welfare, 23(1), 3–
15. https://doi.org/10.1111/ijsw.12000

Rohwedder, S., & Willis, R. J. (2010). Mental Retirement. The Journal of Economic Perspectives, 24(1), 
119–138. https://doi.org/10.1257/jep.24.1.119

Sandín, B. (1994). El estrés. In A. Belloch, B. Sandín y F. Ramos (Eds.). Manual de psicopatología (pp 3-
52). Pirámide.

https://doi.org/10.1007/s00406-010-0104-3
https://doi.org/10.2147/NDT.S98525
https://doi.org/10.1111/j.1532-5415.2005.53221.x
https://doi.org/10.1002/job.400
https://doi.org/10.4324/9781410608802-10
https://doi.org/10.1037/a0026426
https://doi.org/10.1037/h0074925
https://doi.org/10.1037/h0074925
https://doi.org/10.1111/ijsw.12000
https://doi.org/10.1257/jep.24.1.119


Schmidt, F. L., & Hunter, J. E. (1998). The Validity and Utility of Selection Methods in Personnel 
Psychology: Practical and Theoretical Implications of 85 Years of Research Findings. Psychological 
Bulletin, 124(2), 262–274.

Schooler, C. (1984). Psychological Effects of Complex Environments during the Life Span: A Review and 
Theory. Intelligence, 8, 259–281. https://doi.org/10.1016/0160-2896(84)90011-4

Schooler, C., Mulatu, M. S., & Oates, G. (1999). The continuing effects of substantively complex work on 
the intellectual functioning of older workers. Psychology and Aging, 14(3), 483–506. 
https://doi.org/10.1037/0882-7974.14.3.483 

Strittmatter, A., Sunde, U., & Zegners, D. (2020). Life cycle patterns of cognitive performance over the 
long run. Proceedings of the National Academy of Sciences, 117(44), 202006653. 
https://doi.org/10.1073/pnas.2006653117

Sturgeon, J. A., Arewasikporn, A., Okun, M. A., Davis, M. C., Ong, A. D., & Zautra, A. J. (2016). The 
Psychosocial Context of Financial Stress: Implications for Inflammation and Psychological Health. 
Psychosomatic Medicine, 78(2), 134-143. https://doi.org/10.1097/PSY.0000000000000276

Sumner, R. C., & Gallagher, S. (2017). Unemployment as a chronic stressor: A systematic review of 
cortisol studies. Psychology and Health, 32(3), 289–311. 
https://doi.org/10.1080/08870446.2016.1247841 

Sundstrup, E., Hansen, Å. M., Mortensen, E. L., Poulsen, O. M., Clausen, T., Rugulies, R., Møller, A., & 
Andersen, L. L. (2020). Cognitive Ability in Midlife and Labor Market Participation Among Older 
Workers: Prospective Cohort Study with Register Follow-up. Safety and Health at Work, 11(3), 
291–300. https://doi.org/10.1016/j.shaw.2020.06.006

Teasdale, T. W. (2009). The Danish Draft Board's intelligence test, Børge Priens Prøve: Psychometric 
properties and research applications through 50 years. Scandinavian Journal of Psychology, 50(6), 
633–638.

Then, F. S., Luck, T., Luppa, M., Arélin, K., Schroeter, M. L., Engel, C., Löffler, M., Thiery, J., Villringer, A., 
& Riedel-Heller, S. G. (2014). Association between mental demands at work and cognitive 
functioning in the general population - results of the health study of the Leipzig research center 
for civilization diseases (LIFE). Journal of Occupational Medicine and Toxicology, 9, 23. 
https://doi.org/10.1186/1745-6673-9-23 

Thern, E., de Munter, J., Hemmingsson, T., & Rasmussen, F. (2017). Long-term effects of youth 
unemployment on mental health: Does an economic crisis make a difference? Journal of 
Epidemiology and Community Health, 71(4), 344–349. https://doi.org/10.1136/jech-2016-208012

Tøge, A. G. (2016). Health effects of unemployment in Europe (2008-2011): A longitudinal analysis of 
income and financial strain as mediating factors. International Journal for Equity in Health, 15(1), 
1–12. https://doi.org/10.1186/s12939-016-0360-6

Vance, D. E., Bail, J., Palmer, J. J., & Hoenig, A. K. (2016). The impact of employment on cognition and 
cognitive reserve: implications across diseases and aging. Nursing: Research and Reviews, 6, 61-71. 
https://doi.org/10.2147/NRR.S115625

https://doi.org/10.1016/0160-2896(84)90011-4
https://doi.org/10.1037/0882-7974.14.3.483
https://doi.org/10.1097/PSY.0000000000000276
https://doi.org/10.1080/08870446.2016.1247841
https://doi.org/10.1016/j.shaw.2020.06.006
https://doi.org/10.1186/1745-6673-9-23
https://doi.org/10.1136/jech-2016-208012
https://doi.org/10.2147/NRR.S115625


Vélez-Coto, M., Andel, R., Pérez-García, M. & Caracuel, A. (2021). Complexity of Work with People: 
Associations with Cognitive Functioning and Change after Retirement. Psychology and Aging, 
36(2), 143-157. https://doi.org/10.1037/pag0000584

Watson, B., Daley, A., Rohde, N., & Osberg, L. (2020). Blown off-course? Weight gain among the 
economically insecure during the great recession. Journal of Economic Psychology, 80, 102289. 
https://doi.org/10.1016/j.joep.2020.102289

Wechsler, D. (1974). Manual for the Wechsler Intelligence Scale for Children-Revised. Psychological 
Corporation

Wells, G., Shea, B., O'Connell, D., Peterson, J., Welch, V., Losos, M., & Tugwell, P. (n. d.) The Newcastle-
Ottawa Scale (NOS) for assessing the quality of nonrandomized studies in meta-analyses. 
http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp

Young, M. S., & Stanton, N. A. (2002). Attention and automation: new perspectives on mental underload 
and performance. Theoretical Issues in Ergonomics Science, 3(2), 178–194. 
https://doi.org/10.1080/14639220210123789

Zatorre, R. J., Douglas Fields, R., & Johansen-Berg, H. (2012). Plasticity in Gray and White: Neuroimaging 
Changes in Brain Structure during Learning. Nature Neuroscience, 15(4), 528-536. 
https://doi.org/10.1038/nn.3045

https://doi.org/10.1080/14639220210123789
https://doi.org/10.1038/nn.3045


• This is the first review and meta-analysis studying unemployment and general cognitive ability.

• The review showed an association between unemployment and lower general cognitive ability.

• The meta-analysis supported the association between unemployment and cognition.

• Age moderated the association and increased the average effect size.

• A series of suggestions are made to improve future studies in this topic.


