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Objective: To examine the associations between an onset of serious mental disorders before 

the age of 25 with subsequent employment, income, and education outcomes. 

Methods: Nationwide cohort study including individuals (n=2 055 720) living in Finland 

between 1963 and 1990, who were alive at the end of the year they turned 25. Mental 

disorder diagnosis between ages 15 and 25 was used as the exposure. The level of education, 

employment status, annual wage or self-employment earnings, and annual total income 

between ages 25 and 52 (measurement years 1988-2015) were used as the outcomes.   
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labelled as serious mental disorders in the current study context where only inpatient data 

were available. Both primary and secondary diagnoses were used, and an individual could 

have more than one diagnosis. For sensitivity analyses, a hierarchy of the diagnoses using the 

following structure was constructed: schizophrenia, other non-affective psychoses, other 

substance abuse, alcohol abuse, bipolar disorders, depressive disorders, other mood disorders, 

and anxiety disorders. In addition, for those individuals that had information of their 

biological parents (n=1 740 726), history of parental mental disorders, i.e., information 

whether either or both of the parents were treated for a mental disorder in a hospital, was 

obtained from the HDR. Parental mental disorders were defined as no mental disorder vs any 

mental disorder in either or both parents (ICD-10 codes: F10 to F48). 

Labour  market outcomes 

All l abour market outcomes were obtained from the FLEED. Annual employment status was 

measured as the employment status during the last week of each year. Individuals who were 

working either part-time or full-time in a legal employment contract, or self-employed were 

defined as employed. All others were classified as not employed. Annual earnings were 

measured as the average of annual wage and salary earnings and self-employed income for 

each year. Total income was measured as the total taxable income, which includes in addition 

to annual wage and salary earnings and self-employment income, income transfers (e.g., sick 

leave allowance), social security benefits (e.g., parental leave benefits), and capital income 

(capital gains and dividends). To allow for the comparability of earnings over the years, all 

income measures were deflated to the base year 2015 using the official consumer price index 

provided by Statistics Finland. Highest completed secondary or higher education was 

obtained from the Finnish registry for educational achievement, where it was recorded 

annually. Individuals who did not have any secondary or higher education and thus had no 

data in the education registry where categorized as having no secondary or higher education. 
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Statistical analyses 

The associations of serious mental disorders with not being employed and not having any 

secondary or higher education were examined using analyses where mental disorder 

diagnoses between ages 15 and 25 (yes/no) was modelled as the exposure and employment or 

education status between ages 25 and 52 as the outcomes. For these two outcomes, separate 

models were estimated for all eight different mental disorders and all ages between 25 and 

52. All estimates were adjusted for sex, the year of birth and migrant status where a migrant 

was defined as anyone born outside of Finland (first generation) or born in Finland but with 

both parents born outside Finland. Additional analyses were conducted, where the 

associations were adjusted also for parental history of mental disorders. Instead of reporting 

odds ratios, a relative risk ratio (RR) was considered to be a more interpretable for the present 

study as the outcomes had a prevalence of more than 10%.36 Hence, a modified Poisson 

regression was used in the analyses.37,38 Possible sex differences in the associations were 

examined by including an interaction term between sex and a mental disorder diagnosis in 

separate analyses. 

Median and mean earnings and total income levels for all ages between ages 25 

and 52 were calculated for individuals who were diagnosed with a mental disorder between 

the age of 15 and 25. In a similar way, mean earnings and total income levels for all ages 

between ages 25 and 52, were also calculated for those individuals who were not diagnosed 

with any serious mental disorders. In addition, predicted mean earnings and total income 

were estimated using linear regression models. Mental disorder diagnoses between ages 15 

and 25 (yes/no) were modelled as the exposure and earnings and total income between ages 

25 and 52 as the outcomes. The separate models in which sex, the year of birth and migrant 

status were accounted for were estimated for all eight different mental disorders.  
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In the comparison population without any mental disorders, 14% to 17% of 

individuals had not completed some secondary or higher education (Figure 1). From the 

different mental disorder groups, individuals with other substance abuse disorder had the 

highest rate of not completing any secondary or higher education (range from 45% to 70%). 

Among individuals with alcohol abuse the rate was between 40% and 52%; with 

schizophrenia between 43% and 54%; and with other non-affective psychosis between 30% 

and 42%. Relatively similar rates were found for mood disorders and anxiety disorders. For 

all mental disorders, the rate of not having any secondary or higher education declined over 

the follow-up period. 

The relative risks for mental disorder diagnosis between ages 15 and 25 and not 

being employed are shown Figure 2. Overall, schizophrenia was associated with the highest 

relative risk of not being employed between the ages of 25 and 52. At the age of 25, 

individuals with schizophrenia had 2.7-fold relative risk of not being employed; at the age of 

45 it was over two times higher. A similar trend was also found for other non-affective 

psychoses. In comparison, alcohol abuse was associated with 2-fold relative risk and other 

substance abuse with 2.5-fold relative risks of not being employed at the age of 25. At the age 

of 45, however, these same relative risks were around 1.5 times higher, indicating that the 

relative risks increased over follow-up. Sex-specific associations indicated that men with 

alcohol abuse, other substance abuse, schizophrenia and other non-affective psychoses had 

higher relative risk of not being employed between ages 25 and 40 than women (all p-values 

<.01) (Appendix Figure 1; Appendix Tables 2-3). After that notable differences were not 

found (all p-values >.01).  

All mood disorders and anxiety disorders were also associated with higher 

relative risks of not being employed between the ages of 25 and 52 (Figure 2). These relative 

risks were slightly higher for bipolar disorders than for depressive disorders, other mood 
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associated between 2.60- to 4.35-fold relative risk of not having completed any secondary or 

higher education. For other non-affective psychoses, alcohol abuse, and especially for other 

substance abuse, the relative risks of not having completed any secondary or higher education 

decreased slightly over follow-up, whereas there was a modest increasing trend among 

individuals diagnosed with schizophrenia. All  mood disorders and anxiety disorders were 

associated with around 2.5-fold relative risk of not having any secondary or higher education 

at the age of 25. This relative risk decreased slightly over follow-up among individuals with 

bipolar disorders. Sex-specific associations showed that the relative risk of not having any 

secondary or higher education were slightly higher for most of the mental disorders among 

women (all p-values <.01) (Appendix Figures 8-9; Appendix Tables 7-10). The additional 

analyses, where the history of parental mental disorders was also included as covariate, 

suggested that the associations were minimally attenuated when the history of parental 

mental disorders was taken into account (Appendix Tables 11). 

 

 

Sensitivity analyses 

The risk ratios for mental disorder diagnosis between ages 15 and 25 with not being 

employed and not having any secondary or higher education after the age of 25 using a 

hierarchy of mental disorder diagnoses are shown in Appendix Figures 10 and 11, 

respectively. Compared to the previously reported associations (Figure 2), the risk ratios for 

not being employed were slightly higher for schizophrenia and somewhat diluted for all other 

mental disorders. Similarly, the risk ratios for not having any secondary or higher education 

were slightly higher for schizophrenia and slightly lower or very similar for all other mental 

disorders.  
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This study has some important limitations. First, we used register data that were 

not originally designed for research purposes. Although the diagnostic validity of 

schizophrenia48 and bipolar disorder I49 diagnoses in the Finnish register data have been 

reported to be good, we did not have diagnostic validity information for other mental 

disorders. Second, we did not have data on the severity of mental disorders. As our data 

contained only individuals who were diagnosed with mental disorders in Finnish hospitals, 

individuals with more severe symptoms were included in the data. Individuals who did not 

seek treatment or who received treatment in primary care, in outpatient clinics or in 

voluntary/community sector were not included. Moreover, individuals from a high-income 

background could be more likely to use private care services, which are also available in 

Finland to a limited extent. Due to these reasons, current findings describe the labour market 

outcomes for those individuals who have been ill-enough to have been hospitalized for 

mental disorders during their young adulthood. Thus, present results may not be applicable to 

individuals with less severe or well-managed serious mental disorders. Third, selective 

survival bias, i.e., selective attrition where individuals with more severe symptoms50,51 and 

from worse socioeconomic backgrounds are more likely to die, could explain part of the 

findings. Fourth, due to differences in welfare and health care policies between countries, 

generalization of the current study results outside the Finnish setting might be limited.   

 

Conclusions 

The results of the present study using administrative register data from Finland suggest that 

individuals who have been hospitalized with substance abuse, psychosis, and mood or 

anxiety related mental disorders have an increased risk of not being employed and not having 

any secondary or higher education over the work-life course. As a consequence of this, 

serious mental disorders lead to substantial losses of earnings and total income. 
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Figure Captions 

 

Figure 1. Percentage of individuals who were not employed or did not have secondary or 

higher education between ages 25 to 52 by mental disorder categories 

Figure 2. Associations of mental disorder diagnosis between ages 15 and 25 with not being 

employed over the work life course 

Figure 3. Median earnings and total income between the age of 25 and 52 for individuals 

with a mental disorder diagnosis between the ages of 15 and 25 

Figure 4. Associations of mental disorder diagnosis between ages 15 and 25 with no 

secondary or higher education between ages 25 and 52 
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Table 1. Descriptive statistics of the study population (n=2 055 720) 

 

 N (% of the 

total number 

of 

individuals1) 

% 

women 

% 

migrant 

% with 

parental MD2 

Mean age when 

diagnosed (sd) 

Alcohol use disorder 9 057 

(0.44%) 

29.8% 2.9% 32.3% 20.9 (3.0) 

Other substance abuse 

disorders 

7 432 

(0.36%) 

31.2% 5.1% 32.4% 21.4 (2.5) 

Schizophrenia 6 314 

(0.31%) 

35.9% 4.1% 28.5% 21.4 (2.6) 

Other non-affective 

psychoses 

12 604 

(0.61%) 

42.4% 4.5% 26.6% 21.0 (2.8) 

Bipolar disorders 2 873 

(0.14%) 

60.8% 4.0% 29.3% 21.7 (2.6) 

Depressive disorders 17 055 

(0.83%) 

58.0% 4.4% 26.9% 20.5 (2.9) 

Other mood disorders 1 666 

(0.08%) 

36.6% 1.9% 24.3% 19.8 (2.2) 

Anxiety disorders 21 232 

(1.03%) 

27.3% 3.6% 22.5% 20.3 (2.3) 

No serious mental 

disorder 

1 994 671 

(97.03%) 

49.1% 12.7% 12.0% .. 

 

1Individual could have more than one diagnosis and thus the total percentage is higher than 100 
2Total number of individuals with information of both biological parents is 1 740 726  
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