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ABSTRACT

Mental well-being of adolescents and young adults is gaining increased
amount of attention. Yet little is known about lifetime labor market
costs attributable to mental disorders nor the related heterogeneity by
the age of onset of psychiatric conditions. This paper contributes by
documenting the lifetime labor market performance deficits related to
severe mental health-related problems. Using longitudinal socio-economic
and health register data with a 50-year follow-up, I document that psy-
chiatric admission history is associated with substantial losses in labor
market performance which amount to 41% relative to control group.
Age of first admission matters: having the first admission one year
earlier than the affected controls is associated with 1% loss in lifetime
earnings. Overall, results provide an economic rationale for early inter-
vention in mental illnesses as deficits in the labor market are larger, the
earlier first psychiatric admissions emerge.
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1 Introduction

Mental disorders are detrimental to individuals affected but also costly for societies. Men-
tal disorders are ranked the fourth leading cause of disability worldwide and the fifth in
high-income income countries. In advanced countries, mental illnesses are increasingly
becoming a greater concern for the well-being of adolescents and young adults. Men-
tal disorders are the most common reason for disability ages below 35 and the share of
disability-adjusted life years (DALY) attributable to mental and substance use disorders
is increasing (GHDx database, 2019). The cost of mental ill-health in Europe is esti-
mated to be 600 billion euro or around 4% of GDP. Around 40% of the estimated loss has
been attributed to losses in work productivity (OECD, 2018). Survey-based studies have
also documented negative association between depressive symptoms and educational at-
tainment (McLeod and Kaiser, 2004), employment (Smith and Smith, 2010; Greve and
Nielsen, 2013; Mousteri et al., 2019) and income (Ettner et al., 1997; Smith and Smith,
2010; Chatterji et al., 2007, 2011; Hakulinen et al., 2016, 2019a; Banerjee et al., 2017).
However, there is a shortage of more elaborate estimates for the lifetime productivity
losses of mental ill-health and economic consequences mental disorders by the age of
onset (first psychiatric admission).

This study contributes to the prior literature by documenting the repercussions of
mental disorders on labor market performance throughout the working life. The main
purpose is to provide a set of estimates for work productivity losses associated with mental
disorders. First, I ask how large are the deficits in labor market performance for those with
a history of any psychiatric admission. As a second step, I examine more closely how
much does age of first admission matter for lifetime work productivity. At this stage, I
also discuss more closely to what extent premature loss in follow-up (death or emigration)
affects the relationship between mental disorders and lifetime labor market performance.
Additionally, I also investigate how much ’healthy” siblings, i.e. individuals who have no
psychiatric admission history but one of their same-sex siblings have at least one recorded

psychiatric admission, earn relative to comparable individuals with no identified family



history of psychiatric disorders.

I use rich Finnish administrative register data sources and examine how lifetime earn-
ings differ between those that are treated for mental disorders (any mental disorders and
its subcategories psychotic disorders, mood disorders and anxiety disorders) or alcohol-
related problems and comparable unaffected individuals. The register-based approach
using Finnish socio-economic and psychiatric admission panel data for years 1971-2019
has four major advantages. First, the dataset is large and comprises 266,000 individuals
born 1951-1955 and covers their whole working age. Second, administratively collected
data ensures that this study faces no considerable threat from attrition which is common
in longitudinal survey studies in psychiatry (Allgulander, 1989; Haapea et al., 2008; Che-
ung et al., 2017) and that data consists of psychiatric admission information that has been
evaluated to be high quality (Sund, 2012). Third, lifetime perspective minimizes biases
related to shorter snapshots in follow-ups which might occur because association between
current and lifetime earnings differ systematically by age (Haider and Solon, 2006) espe-
cially for women (Bohlmark and Lindquist, 2006) and because adolescent-onset psychi-
atric disorders are subject to relatively high mortality rates (Nordentoft et al., 2011) and
delays in the first treatment contact since the onset of symptoms could be even decades
in less severe cases (Wang et al., 2007). Thus, assuming that the expected lifetime earn-
ings (or compensations to be exact) equal the expected lifetime worker productivity and
that long psychiatric admission follow-up can capture the most severe psychiatric prob-
lems to a large extent, this study provides plausible estimates for lifetime losses in work
productivity attributable to severe mental health problems.

While it is very challenging to assess the impact of mental disorders on labor market
performance, it is important to learn from studies that can document the lifelong tra-
jectories of labor market differences between mentally ill and healthier individuals. This
information will help policymakers in their decisions of allocating scarce resources to psy-
chiatric care and preventive medical care. This paper complements the scarce literature
on mental disorders and long-term labor market outcomes which has mainly focused on

most severe mental disorders such as schizophrenia. Hakulinen et al. (2019a) use Finnish



administrative data similar to the one used in this study. They find early-onset (ages
15-25) of severe mental disorders to have a substantial earnings deficit relative to other
individuals and this tends to increase by age. Whereas the median earnings of the com-
parison group increase from 18 000 to 35 000 euro between ages 25 and 52, median total
income of early-onset individuals is between 7 000-20 000 euro depending on diagnosis
and age. Greve and Nielsen (2013) use Danish administrative records to study the link
of psychiatric admission history with employment in adulthood. They find schizophrenia
to severely hinder employment but also find the age of first schizophrenia admission to
be negatively correlated with adulthood employment at age 35-45. The latter finding is at
odds with vast psychiatric literature that documents positive correlation between the age
of onset of psychiatric disorders and projected lifetime psychiatric risks. To clarify the
relationship between age of onset and lifetime labor productivity, this paper provides a
comprehensive documentation of age at first admission and labor market performance in
different psychiatric diagnostic categories.

Relative to these studies, this paper extends the time frame and estimates the loss of
work productivity related to in a wide spectrum of psychiatric disorders and thus aims
to provide estimates that are relevant to policy-makers with long-sighted goals. I find
that those who are treated for any mental disorder diagnosis earn about 41 percent less
than individuals with psychiatric admission history. Early onset is especially damaging
as those with a psychiatric admission before age 30 earn less than about 65 percent of the
lifetime earnings of their unaffected peers. The labor market deficits are larger for men
in both absolute and relative terms. Furthermore, the labor market deficit is not confined
only to individuals with psychiatric admission, but also their “healthy” siblings face a
labor market deficit.

The rest of the paper is organized as follows. Section 2 briefly presents information
on Finnish psychiatric services and the changes in the provision of the services in the
recent decades. Section 3 presents the empirical framework. Section 4 describes the data
and timeline of measurement and section 5 shows the main results. Section 6 discusses

the results and section 7 concludes.



2 Institutional background

This paper studies the association between the age of the first psychiatric admission and
lifetime earnings taking advantage of panel data from 1970 until 2019. The psychiatric
admission data consists of both psychiatric hospitalizations and outpatient visits in spe-
cialized psychiatric care. To access psychiatric care, patients need a referral, typically
given by a general practitioner working in a health center. Today, most of the psychiatric
patients are treated in outpatient care. In 2018, less than 25 000 patients was treated in
the inpatient ward for psychiatric causes, third of which involuntarily in treatment (THL,
2020). An additional 192 000 patients were treated in outpatient care. Financial barri-
ers in seeking psychiatric treatment are non-existent or modest. In psychiatric outpatient
clinics, the services are provided with free of charge but inpatient stays are accompanied
with modest about 20 euro fee up to 7 days, after which the treatment is free.

The changes in the provision of psychiatric care have been dramatic since 1970. In the
early 1970s, psychiatric health care system placed priority on inpatient care with almost
90% allocate to long-term care. In 1975, there were more than four mental hospital beds
in Finland per 1000 inhabitants (Salokangas, 1994). Mental health acts implemented in
Finland 1978 and 1991 aimed at dehospitalisation and improvements in outpatient care
and rehabilitation. As a result, the majority of the mental hospital of the 1970s have been
closed and the total amount mental hospital beds have decreased rapidly since early 1980s
to 0.76 per 1000 inhabitants by 2000. Patients previously treated in hospitals, continued
their treatment in community mental health centers (Salokangas, 1994).

In the early 1990s, psychiatry saw further changes in organization: the independent
psychiatric organizations in district level ceased and psychiatric care was integrated in
the general hospitals and the mental health policy was decentralized to local level. These
changes were implemented during the time of deep recession in Finland. Although in-
patient bed resources dropped dramatically, the number of patients did not. Treatment
periods were just shortened and thus increased pressure for health service provision in the

outpatient care. (Pylkkéinen, 2012).



3 Empirical framework

3.1 The association between the ever-treated and never-treated

To estimate the association between severe mental disorders on lifetime earnings, I esti-

mate the following equation

Y, = aD;+Xgp + ¢, (1)

where Y; is the lifetime labor market performance (earnings, income and total employ-
ment years) of an individual i observed 1970-2019 in 2019 prices. The treatment variable
denoted by in D;. D; is a binary variable indicating whether an individual has a history
of psychiatric admissions or alcohol-related admissions. Xg; includes a set of variables
on individuals’ background information from the Census 1970, at the start of follow-up.
This variable set includes time-invariant characteristics (birth cohort, urban status 1970
and sex) for the study subjects and information on their parents’ socio-economic back-
ground including household income (the total income of both parents) quartile within the
subregion of origin and the residential subregion 1970 fixed effects. € include unobserved
characteristics.

History of psychiatric mental disorders is correlated with both observed and unob-
served characteristics related to economically valuable traits. A body of literature suggests
that mental disorders are correlated with personality traits and cognitive ability. For in-
stance, a Swedish study exploiting conscription data finds that within-sibling differences
in late adolescence (age 18) in mental conditions (assessed by Armed Forced Qualifica-
tion test) are linked to 20 % decreased earnings adulthood but this is reduced by about
60% when cognitive and non-cognitive ability are controlled for (Lundborg et al., 2014).
Thus it is reasonable to assume that economically valuable personality traits and cogni-
tive ability are correlated with psychiatric symptoms and with adult labor market perfor-

mance. Neglecting measures of cognitive and non-cognitive ability would produce likely



estimates that are biased downwards (away from zero). Consequently, o coefficients in
equation 1 merely document the correlation between psychiatric history and lifetime labor
market performance rather than providing a causal interpretation.

However, to mitigate the differences in background characteristics, I use three analytic
subsamples of the full sample: i) high school (Finnish upper secondary school) sample,
ii) sibling sample and iii) twin sample. In the high school sample, I use the information
on the grade point average (GPA) measured at age 18 which works as a proxy for ability.
However, this sample is particularly selective as schizophrenia is known to associate with
cognitive deficiency especially among the ones with early-onset (Rajji et al., 2009), and
thus the ones with most disabling conditions are less likely to attend high school and be
included in this sample. The use of sibling and twin design aims to mitigate the confound-
ing related to unobserved characteristics by reducing differences in genetic and growth
environment between the treated and controls. Perhaps most notably, this design removes
confounding related to family history with mental disorders. Although the sibling and
twin fixed-effect strategies may be compelling over the usual comparison in the full sam-
ple, confounding remains nevertheless. As twins with the same treatment status (both
untreated or treated pairs) are excluded, the twin fixed estimates stem from exposure-
discordant pairs. The resulting comparison the discordant pairs will biased because the
treatment status, here having a personal history of mental disorder, is far from random
assignment. Thus focusing on siblings and twins does not remove bias but just results in
a shift in the source of bias towards non-shared confounders once shared environment is
leveled (Bound and Solon, 1999; Frisell et al., 2012).

Psychiatric literature has found that not only schizophrenia patients exhibit neuropsy-
chological deficits but also their unaffected relatives. Genetic proximity to the affected
individuals appears to be linked to the severity of the “healthy sibling” effect: among
discordant twin pairs, the healthy monozygotic twin is more likely to be neuropsycho-
logically impaired relative to the healthy monozygotic twin (Cannon et al., 2000). To
investigate to what extent the healthy sibling phenomenon is present in this study, I use

equation (1) but replace D; with an indicator that which takes value 1 if a ”healthy” indi-



vidual has at least one same-sex sibling with psychiatric admission history and value 0 if
none of the same-sex siblings of a “healthy” individual have been recorded any psychiatric

admissions.

3.2 The age at the first admission heterogeneity

To examine the linear association between the age at first psychiatric admission between
on lifetime earnings, I add equation 1 with an interaction age at first admission and D; and

I estimate the following equation

Y; = oD+ yD; x AAFA; + TAAFA; + Xoi + €, )

where AAFA; is the age at the first admission of a given psychiatric diagnosis of an
individual i observed 1970-2018. For the untreated the year of diagnosis is assigned ran-
domly between the years 1971-2018. After this, the untreated are given the corresponding
value of (placebo) age at first admission, AAFA; and finally this variable is centered at
mean value. Here the main interest lies on the parameter 7. Psychiatric literature consid-
ers the age of onset to be related to the projected lifetime risk of a psychiatric condition
(Kessler and Wang, 2008). Thus information on the age of onset has potential capturing
heterogeneity in the lifetime work productivity within the group of admitted individuals.
Because the information on the actual age of onset of the mental illness' is not available, I
use the year of the first psychiatric admission as an indicative measure of the age of onset
of a psychiatric disorder. Unlike the actual onset of a disorder, this measure is easily mea-
surable but it can be preceded by years of untreated illness. Psychiatric literature suggests
that the actual age of onset psychiatric disorders could occur 2-6 years before hospitaliza-
tion in schizophrenia (Héfner et al., 1993). For the disorders of low severity and free of

long-term disabilities, the treatment delays are longer (Narrow et al., 2002), even decades

'Here I refer to the age of onset as the age when the first symptoms of a disorder appear. For
discussions on alternative criteria see de Girolamo et al. (2019).



(Wang et al., 2007) . Evidence suggests that treatment contact could be faster for mood
disorders compared with anxiety disorders and that women seek treatment faster than men
(Wang et al., 2007).

When studying the age at first admission heterogeneity, I assume that the differences
in the first admission age roughly correspond to differences in the age of onset. Assuming
equal timing difference between true onsets and first treatment contact and a duration
of untreated illness of approximately three years, the difference in outcomes between
two groups with age at the first admission 25 and 27 would then correspond roughly the
differences in the outcomes of groups with the ages of onset 22 and 24. If this assumption
holds, the absolute differences in age at first admissions are informative about absolute

differences in the age of onset and the related differences in labor market outcomes.

3.3 Controlling for differences in attrition

Psychiatric disorders are associated with high suicide rates especially during the first year
after the first psychiatric admission (Nordentoft et al., 2011). The resulting attrition would
lead upward biases in estimates of age of the first admission and lifetime labor market per-
formance in studies that observe outcomes years or decades after the first treatment con-
tact. This possibly explains why Greve and Nielsen (2013) find the age of first schizophre-
nia admission to be negatively correlated with employment at age 35-45. Another possi-
bility is bias related to the period of measurement. If the later age admission occurs fairly
near the year of measurement, the ongoing acute treatment may heavily affect current
employment and thus provide a very contrasting picture between the contemporary em-
ployment and lifetime employment years. These caveats can be addressed by designing
the data so that individuals could be followed from adolescence and early adulthood until
their retirement age. Register-based approach is particularly useful for this data strategy
because it allows larger dataset and avoids biases related to non-participation.

In this study, those who die or emigrate during the follow-up are not excluded from
the study population, they just do not contribute to the income and employment measures

during the years they are missing in the follow-up. This might lead to equations (1) and (2)
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to produce greater differences between the treatment and group relative to contemporary
comparisons that are estimated conditional on being alive and living in Finland. On the
other hand, the imputation of missing data with zeros leads to upward biases for the late
onset psychiatric admission cases because the first admissions at the end of the follow-up
have a zero mortality rate whereas their counterparts with no psychiatric admissions have
a positive mortality rate. To control for these biases, I supplement the equations (1) and
(2) with control variable total years in the follow-up. Total years in follow-up is calculated
by summing up the indicators of being alive and living in Finland during the measurement
points.

Figure 1 visualizes the differences in all cause mortality and the total years in the
follow-up by age at the first admission of the treatment group in comparison to the control
group. The differences in the total follow-up years vary by the age of the first admission.
Using the total follow-up years as a control variable adjusts estimates for the age of the
first admission heterogeneity in both ends of the spectrum. Early-onset cases tend to be

lost in follow-up early whereas the cases with their first admissions very near to the end

Mortality rate vs. control group
A 2 3
’ .

0
.
4
A

Follow-up years vs. control group
-2

30 40 50 60 20 30 40 50
‘Age at first psychiatric admission Age at first psychiatric admission

(A) All-cause mortality rate and age of  (B) Total years in follow-up and age of
first admission first admission

Fig. 1: Visualization of differences in observed mortality and total follow-up
years between the treated and control group by age of first admission
(with 95% confidence intervals). Illustrations are based on estimating
equation where response variable are indicator for all-cause mortality
and total years in the follow-up and explanatory variables are indicators
for the (placebo) age of first admission at age 16 to 67 and personal
history of psychiatric admissions and their interaction.
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of follow-up are by construction present near the end of follow-up. Thus individuals with
a late onset of a psychiatric disorder are more likely to be present in the follow-up every
year relative to controls with no psychiatric admission history.

Individuals with early-onset mental disorders are at a higher risk of premature mortal-
ity than comparable individuals with later onset. Adjusting for follow-up years provides
the treated unaffected comparisons that spent an equally short period alive in Finland.
The control group as a whole is less likely to die (while living in Finland) during the
follow-up than the individuals with psychiatric admission history. Relative to the control
group, the total length of follow-up is shorter in the early-onset group but longer for later
onset (admission at age < 40) group. This is likely due to a higher rate of emigration of
“healthy individuals”. This is confirmed by a casual data inspection of mortality rates in
the population that is present for less than 20 years during 1971-2019: All-cause mortality
rate is 90% among admitted and 53 % among the control group. On the other end of the
first admission age spectrum, adjustments force the affected to be compared with “healthy
individuals” that are present and alive near the end of follow-up and have never emigrated.

To sum up, the adjustment for follow-up years will provide the affected individual
comparisons that have had an equal time frame to work in Finland. While this creates an-
other type of selection problem, the benefit of this adjustment comes from the possibility
of comparing lifetime estimates with the typically reported contemporary estimates which

entail the condition of being alive and present in the administrative region in question.

4 Data

To document the relationship between personal psychiatric admission history and the life-
time earnings, I link three complete Finnish administrative data sets: i) census and lon-
gitudinal Employer-Employee Data covering the total population of Finland, ii) data on

psychiatric hospital discharges , and iii) data on outpatient visits.
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Fig. 2: Timeline of measurement

4.1 Timeline of measurement

I have access to panel data that contains socio-economic and health information on indi-
viduals born 1951-1955 from 1971 until 2019. The year 1971 is a natural starting point
because high quality, population-wide Finnish administrative records on socio-economics,
mortality and hospital admissions start at this stage. This study focuses on the Finnish
birth cohorts of 1951-55 to ensure the good coverage of parental socio-economic infor-
mation (at least 80 % rate of identification of both parents) and follow-up period that
covers almost the entire working-age from late adolescence to retirement age. We fo-
cus on individuals who reside in Finland and live with their parents during Census 1970.
This strategy allows for obtaining parental socioeconomic information for the study pop-
ulation. These conditions result in over 266,375 individuals at the start of the follow-
up of which 237,442 (= 89%) are alive and living in Finland at the end of follow-up
in 2019. Individual-level socio-economic panel data is gathered from Statistics Finland
and includes Finnish Census data for years 1970, 1975, 1980, 1985 and Finnish Linked
Employer-Employee Data (FLEED) for years 1987-2019. I also have access to complete
information on the psychiatric hospital admissions (The National Institute of Health and
Welfare, THL) covering the years 1971-2018 and psychiatric outpatient visits 1998-2018.
These admission data can be linked to the socio-economic information from Census and
FLEED at the individual-level using personal identifiers. Figure 2 describes the timeline

of measurement.
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4.2 QOutcome variables

Statistics Finland provides the Finnish longitudinal Census file 1970-1985 and annual
Finnish Longitudinal Employer-Employee Data (FLEED) 1987-2019 which include an-
nual taxable income (incl. labor income, entrepreneurial income, capital income, pen-
sions, and benefits), labor income and entrepreneurial income, employment status, oc-
cupation, the municipality of residence, the highest education degree and a set of infor-
mation related to family. This study focuses on earnings (the sum of labor income and
entrepreneurial income) and employment as the main outcome variables which give the
indication of the societal burden of mental disorders attributable to lost work input. How-
ever, there are some concerns in interpreting the earnings deficits as lost productivity. This
so-called traditional “human capital approach” does not take account for the possibility of
replacing an ill person with an unemployed worker. If this change would come with low
“friction costs”, the lost productivity would be overstated. However, mental illnesses may
also cause “preseenteism”, i.e. working at low productivity level while ill, which under-
estimate the productivity costs attributed to mental disorders (Drummond et al., 2015).
Income information comes from the Finnish Tax Administration and covers all people
living in Finland during the administrative year. Annual income information has been
linked to respective years of Census files and FLEED except for Census 1970 which
includes income information about the year 1971. The Census was conducted every five
years from 1970 to 1985. We, therefore, lack employment and income information for
years 1972-74,1976-79,1981-84 and 1986. To compute estimates for lifetime labor market
performance, I employ individual-level linear interpolation to cover the missing income
and employment 2. To account for inflation, I use consumer price index information from
Statistics to convert all annual income in 1971 to 2019 to income to 2019 prices (euro).
The main outcome is earnings as it describes the best the difference in labor pro-

ductivity. The alternative income measure, total taxable income, includes also capital

2This is done by imputing the missing years with an equaling the convex combination of the
values from the nearest observed years. For instance, employment in the year 1977 is assigned a
value % * (employment9g0 — employmentyg75) + employment,g7s. If a person is employed in 1980
but not in 1975, year 1977 employment receives value 0.4
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income, pension income, and benefits that arise from early pension schemes (e.g. dis-
ability pension) and employment and other social benefits (sickness allowance, parental
leave). Analysis of taxable income will describe differences in income and thus help to
explain financial differences rather than differences solely on labor productivity. The third
outcome, total years employed, equals the total of annual binary employment indicators

except for interpolated values that can also take values between 0 and 1.

4.3 Explanatory variables

The main explanatory variables are an indicator of any psychiatric admission (either in-
patient stay or outpatient visit) and age at first admission. These variables derived from
the complete psychiatric admission data and selecting first psychiatric admission and the
corresponding primary diagnosis. There are a few concerns related to the choice of con-
structing the first psychiatric admission variable. First, psychiatric hospitalizations and
outpatient visits are not substitutes. While psychiatric care in the 1970s heavily empha-
sized inpatient care, in the 1990s Finland shifted towards outpatient care. Therefore some
of the first psychiatric admissions of lesser severity are not captured before 1998 when the
register for specialized outpatient care commenced. Considering that the sample consists
of individuals born in the early 1950’s, their first psychiatric admissions consist of ex-
clusively of inpatient stays until ages 43-47 after which first admission information could
stem form either inpatient or outpatient care. However, focusing solely on hospitalizations
would also discard many relevant psychiatric patients because the threshold of receiv-
ing psychiatric inpatient care has become substantially stricter since the 1970s. Second,
both diagnostic practices and criteria have changed over time and thus evaluating trends
within narrow diagnostic groups such as schizophrenia may be problematic (Salokangas
et al., 2011). For instance, some retrospective re-evaluations have contested John Nash’s
schizophrenia diagnosis (Parker, 2015). Acknowledging the diagnostic caveats, the fo-
cus main focus in this paper will be on psychiatric disorders in general and secondly on
relatively broad diagnostic subcategories.

Besides any mental disorders, I also study the labor market repercussions of three
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broad psychiatric subcategories: psychotic disorders (or schizophrenia spectrum disor-
ders), mood disorders and anxiety disorders. Alcohol-related admissions are also used
as a complementary "exposure" variable although only part (i.e. alcoholic psychosis and
alcoholism) of diagnosis set overlaps with any mental disorders. However, also other
alcohol-related admissions, such as alcohol cirrhosis and diseases of pancreas, are rele-
vant because alcohol abuse and dependence are often associated with other psychiatric
conditions (Kessler et al., 1997). Early alcohol use initiation, alcohol-related injury, al-
cohol dependence are all connected (Hingson et al., 2000) and early alcohol dependence
is associated with greater risk of psychiatric co-morbidity (Chen et al., 2011). This study
focuses only on primary diagnoses because the quality of subsidiary diagnoses in Finnish
Discharge Register has been considered poor (Sund, 2012). 3. In determining the psy-
chiatric subcategory of the first psychiatric admission I use the primary diagnosis of the
first psychiatric admission. If an individual was given multiple psychiatric diagnoses
during the first visit, I use the hierarchy of the diagnoses using the following structure:
schizophrenia, mood disorder, anxiety disorder, and alcohol abuse.

Information on mental disorders is retrieved from THL (The National Institute of
Health and Welfare) from a dataset that includes psychiatric hospital discharges covering
the years 1971-2018 and outpatient visits in primary health care for the years 1998-2018.
Because all Finnish psychiatric hospitals and outpatient facilities are public, all admis-
sions and discharges are recorded in the registers during these periods. The admission
data includes information on the dates of admission and discharge, and the diagnoses
(primary and secondary) recorded by the doctor.

Table 1 displays the summary statistics of the cumulative incidence of any mental
disorder in all analytic samples used in this study. Overall the incidence of any mental
disorder related admissions is about 17 percent with men (18,2%) having a higher proba-
bility of psychiatric admission than women (15,4%). From the psychiatric subcategories,

mood disorders (which include also bipolar and depressive disorders) is the largest cate-

3The ICD diagnoses used to construct the outcome measures are presented in Table S1 in the
Appendix
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Table 1: Cumulative incidence of mental disorder admissions by analytic
sample and diagnosis

Full sample HS sample Sibling sample Twin sample
Diagnosis Male Female Male Female Male Female Male Female
Any mental disorder 0.182  0.154 0.175 0.169 0483 0481 0.5 0.501
Psychotic disorder 0.0296 0.0314 0.0313 0.032 0.0802 0.101 0.0866 0.104
Mood disorder 0.0719 0.093 0.0864 0.107 0.179 0.285 0.186  0.304
Anxiety disorder 0.0379 0.0539 0.0433 0.0625 0.098 0.166 0.0887 0.175
Alcohol-related causes  0.0943  0.027 0.0668 0.0232 0.254 0.0841 0.258 0.0741
Observations 142640 123735 23009 34957 12379 8069 462 405

Notes: The table displays the cumulative incidences of mental disorder and alcohol-related admis-
sion by sex in all four analytical samples. Sibling and twin samples require within the same-sex
sibling or twin pair (or other multiparity) variation in the lifetime incidence of psychiatric treat-
ment. Inclusion to the full sample requires within-group variation in mental disorder status in cells
stratified by the birth cohort, sex, subregion 1970, urban status 1970 and within subregion house-
hold income quartile. The high school (HS) sample further extends this by adding the requirement
of an exact match by within subregion high school GPA quartiles.

gory in women and alcohol-related admission in men. Overall, men are more likely to be
treated for mental health-related problems than women. The incidences in high school,
sibling and twin samples reflect the sample inclusion criteria. In the sample where we
include only individuals who graduated from upper secondary school (from now on high
school), the differences between men and women are smaller. In the high school sample,
the inclusion criteria of within cell variation in the full fixed effects specification (i.e. all
control variables included) increases the cumulative psychiatric incidence compared with
population averages. In the sibling and twin samples, it is required that the affected sib-
ling (twin) has at least one same-sex sibling (twin) without psychiatric admission history.
As I do not have access to information on the zygosity of twins, it is not possible to tell
which twins are identical or which are not *

Mental disorders commonly emerge in adolescence and often persist into adulthood

4However, using the fact the monozygotic twins are always of the same-sex, one could compute
indicative information on zygosity in discordant twin pairs. The share of female-male pairs within
discordant twin pairs is 43,9% whereas for non-discordant (twins both unaffected or both affected)
pairs sex-mix share is 39,5%. As the discordant pairs are slightly more likely to be of different
sex, | presume that the analytic twin sample that includes only discordant pairs is more likely to
include more dizygotic twin pairs than monozygotic twin pairs.
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Fig. 3: Smoothed density of first admission age by diagnosis for men and
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(Kessler et al., 2005; Patton et al., 2014). Psychiatric research suggests that the great ma-
jority of all lifetime cases of psychiatric disorders start by age 24 (Kessler et al., 2005).
For the analytic sample used in this study, however, the psychiatric admission data pro-
duces the mean age of treatment is about 44 years. There two notable reasons for the
disparity between the typical age of onset and age at first admission observed in this
dataset. First, it is widely acknowledged that there may be considerable delays between
the actual age of onset and first admission. The duration of untreated illness is typically
the shortest for the most disabling conditions, such as schizophrenia, and may be even
decades in less severe cases. Second, as outpatient care data kicked in 1998, the share
of the first admissions in mood and anxiety disorders increase considerably at ages 40-50
as seen in Figure 3. Furthermore, one can observe a few differences between men and
women in the first admission age distributions. Psychotic disorders are relatively com-
mon in early-onset mental disorders especially for men. Psychotic disorders often treated
in inpatient care patients which is why there is no substantial change in the distribution
when outpatient care data is included. Inclusion of outpatient care data produces addi-
tional first admission observations especially for women in all diagnostic groups except
for psychosis.

Table 2 displays background characteristics at the start of follow-up by treatment sta-

tus. Treatment status is given value 1 is an individual has recorded at least one psychiatric
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Table 2: Sample characteristics by lifetime psychiatric admission status sam-
ple in all analytic samples

Full sample HS sample Sibling sample Twin sample

Not Admitted Not Admitted Not Admitted Not Admitted

admitted admitted admitted admitted
Finnish-speaker (%) 94.0 96.1 934 96.6 97.1 96.0 94.4 96.0
Swedish-speaker (%) 59 3.8 6.5 33 2.8 39 53 39
Female (%) 0.473 0.423 0.605 0.594 0.395 0.394 0.467 0.468
Employed in 1970 (%) 0.289 0.33 0.303 0.359 0.359 0.366 0.356 0.369
Income in 1971 382 404 161 157 438 425 417 421
Urban status 1970 (%) 0.487 0.504 0.688 0.597 0.474 0.474 0.483 0.484
High school degree (%) 0.313 0.229 1 1 0.232 0.2 0.212 0.205
All-cause mortality 1971-2019  0.0666 0.221 0.0385 0.142 0.0949 0.237 0.115 0.24
Years in follow-up 47.7 459 47.9 47 47.1 45.6 46.6 459
Parent information 1970
HH total income in 1971 3289 3054 5312 4667 2951 2969 2878 2870
House owner 0.782 0.751 0.74 0.739 0.766 0.762 0.792 0.793
Father’s education (%)
Primary 0.795 0.816 0.563 0.606 0.831 0.831 0.82 0.82
Upper secondary 0.0988 0.0911 0.139 0.136 0.0886 0.0872 0.102 0.101
Lower tertiary 0.0493 0.0444 0.113 0.0982 0.0366 0.0371 0.0277 0.0276
University 0.0565 0.0487 0.184 0.159 0.0437 0.0447 0.0508 0.0507
Observations 221317 45063 48013 9953 10585 9863 433 433

Notes:Sample characteristics of the treated and control group in all four analytical samples. Sibling
and twin samples require discordance between same-sex siblings or twin pairs (or other multipar-
ity) in lifetime incidence of psychiatric admissions. Inclusion to full sample requires within cell
variation in mental disorder status by birth cohort, sex, subregion 1970, urban status 1970 and
within subregion household income quartile. The high school (HS) sample further extends this by
adding a requirement of an exact match by within subregion high school GPA quartiles.

admission during the follow-up period and value O otherwise. The study sample is ethni-
cally very homogeneous: only 0.1 percent of the study sample have other than Finnish or
Swedish as their mother tongue (only 0.2 percent are born abroad). This is partially due to
restrictions related to birth year and being present at the start of follow-up. Among the na-
tives, Swedish speakers are less likely to be admitted to psychiatric treatment. The treated
are more likely to have been born in urban areas. They are also more likely to be men and
in the working population at age 15-19, and less likely to have attended high school. The
treated are more likely to die during the follow-up. The parents of the affected have lower
total earnings in 1970 and the father is less likely to have a tertiary education.

Those that have a history of psychiatric admission are highly likely to have predis-
posed psychiatric condition years before the first contact. This is likely to show as diver-

gence in school and labor market performance before the actual psychiatric event. The
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probability of attending high school among the discordant twins highlights this. The
treated twin is about 2 percentage points less likely to finish high school relative to the
"healthy twin". To a large extent, sibling and twin samples balance the sample concerning
parental characteristics but there are minor differences because I allow same-sex siblings
and twin comparisons to include more than two siblings. The main analyses are conducted
using only time-invariant background characteristics observed at the start of follow-up as
the control variables. In the second sample, the high school sample, I only include those
who have finished high school and for whom I have access to information on the grade
point average. I use this information to compute relative grade point average (GPA) at
subregion-level, and use it as a proxy for within subregion differences in cognitive ability.
I use relative school performance within the region of origin is instead of absolute perfor-
mance to account for region-specific grading assessment, and to account for the fact that
relative performance may be more correlated with well-being within regions as opposed

to performance relative to peers in more distant regions.

5 Results

5.1 Psychiatric history and labor market performance

Figure 4 reports the associations between psychiatric admissions and lifetime income in
absolute and relative terms for all four analytic samples by the diagnosis category of the
first admission. The first column displays the point estimates for the lifetime income dif-
ferences between the treated relative and the control group without controlling for back-
ground characteristics. The individuals with no psychiatric admission history, the esti-
mates for lifetime earnings, taxable income and employment years are 1.1 million euro,
1.4 million euro and 32.3 years. Relative to the healthy controls, those who are treated for
any psychiatric reason earn 41 percent less (-0,46 million euro) during lifetime relative
to the control group. Adjusting for the socio-economic background and the total years

in follow-up reduces this estimate to 37 percent (-0,41 million euro). When looking at
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the high school sample which adds a control variable on relative school performance, the

relative deficit reduces to 33 percent. Same-sex sibling and twin fixed effect estimates that

aim to mitigate the role of differences in the living environment between subjects, produce
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Psychiatric admission history and the deficit in lifetime labor market
performance. The average marginal effects (with 95% confidence
intervals) of psychiatric admission on lifetime earnings, total income
and years of employment converted to percentage points. The first
specification uses the main sample without control variables, the
second includes controls variables that include number of follow-up
years, subregion 1970 fixed effects, relative household earnings in
1970 (within subregion 1970), birth cohort and sex. In the third
specification the comparison is conducted between high school
graduates and it includes the full set of control variables and adds
local relative grade point average (standard deviations from the mean)
as a control variable. Fourth and fifth specifications consist of
same-sex sibling and twin fixed effect estimates. See Tables S2 to S4
for the corresponding estimates in table format.
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point estimates that are around the same ballpark with full sample and high school sample
estimates.

Lifetime earnings disparity is the largest for the psychosis (incl. schizophrenia) ad-
missions (unadjusted -66%, adjusted -56% in the main sample). For mood and anxiety
disorders the corresponding estimates are -34 % (-30 %) and -32 % (-27 %). Earnings
differences in alcohol-related admissions are larger (-45 %, -41 %) than in any mental
disorders. All estimates have a p-value below 0.05.

Both in relative and absolute magnitudes, the labor market deficits are smaller in life-
time taxable income (on average 10pp. smaller deficit) than in earnings (Table S3). This
is in line with recent evidence that finds that income transfers cushion against financial
consequences in psychiatric admission in Finland (Hakulinen et al., 2019b). A major part
of the differences in income due to decreases in employment. Those with psychiatric ad-
mission history work approximately 30% (9.8 years) less than their comparisons. When
adjusted for background characteristics and length of follow-up the deficits reduces to
26% (8.3 years). In psychotic conditions, the deficit is the largest (unadj. -55%, adjusted
-49%) whereas in mood (unadj. -22%, adjusted -20%) and anxiety disorders (unadj. -
20%, adjusted -18%) the deficit is smaller (Table S4). The relative deficits are greater
in lifetime earnings than working career length. This suggests that people with mental
disorders do not only work less but also work in less lucrative occupations during their
working careers. This is not surprising as a considerably smaller fraction of the treated
individuals went to high school relative to “healthier” controls.

Both the relative and absolute deficits lifetime labor market outcome are greater for
men (unadjusted -0,57 million euro (-44%), adjusted -0,48 million euro (-38%)) than for
women (unadjusted -0,33 million euro (-35%), adjusted -0,31 million euro (-33%)). This
reflects the fact women born in the 1950s worked less lucrative occupations than men and
thus psychiatric conditions cause larger absolute deficit in income for men. In employ-
ment the difference are smaller: the unadjusted deficit for men is -33% (-11 years) and for
women -26% (-8.4 years) whereas after covariate adjustment the estimates reduce to -27%

( -8.7 years) for men and -24% (-7.6 years) for women. A more complete comparison of
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the outcomes between men and women is provided in the Appendix (Tables S5-S10 and

Figures S4-56).
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The age of first admission and the labor market deficits. Graphs re-

fer to nonparametric estimates for the association of age of the first
admission and the deficit in labor market performance (with 95% con-
fidence intervals) between the treated and control group. Estimating
equation departs from equation 2 by using integer-valued age at first
admission (AAFA;)as categorical variables instead of using continuous
AAFA;. Those who have no psychiatric admission history are randomly
assigned with year of first admission and the corresponding age of the
first admission between ages 16-67. The control variable set includes
total years in follow-up, sex, urban status 1970 and childhood subre-
gion, birth cohort and parental income quartile fixed effects.
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5.2 Age at first psychiatric admission and labor market per-
formance

Age of the first admission matters. Figure 5 visualizes of the nonparametric regression
specification on the age of first admission and labor market performance for men and
women. The graph indicates a roughly linear the link between the first admission age and
labor market performance for both men and women. When fixing age at first admission,
the employment deficits are by and large very similar between men and women with the
exception of early-onset ages. In lifetime earnings and taxable income, there is a notable
difference between men and women. In the following, I focus on a pooled sample with
presenting the results for both men and women separately for brevity. I examine the link
using linear interaction with the age of the first admission (as continuous variable) and an
indicator of any mental disorder with the first admission age following equation 2. The
resulting estimates suggest that a one-year reduction in the age of onset is associated with
about 13 000 euro loss in lifetime earnings (Table S11). This reduces to 10 000 euro when
follow-up years and other background characteristics are controlled for. In relative terms
one-year reduction in the age of onset is associated with 1% deficit in lifetime earnings
relative to the control group. For psychotic and mood disorders one year earlier admission
is associated with the loss of 11 000 euro (adjusted estimates 10 000 and 9 000 euro). In
anxiety disorders and alcohol-related causes, the losses are 9 000 euro (9 500 euro) and
16 000 euro (9 000 euro). These losses are greater for those who attended high school
and fairly similar in the sibling design. Twin design suffers from low statistical power for
the reliable examination of age heterogeneity in the labor market performance. To a large
extent, the absolute estimates are similar for lifetime taxable income but smaller in relative
terms (Table S12). For employment, one year earlier psychiatric admission is associated
with the loss of 0.38 years (adj. 0.29 years). This is roughly 1% of the working career
length of the control group. First admission age heterogeneity is similar in psychotic
disorders and somewhat smaller mood (unadj. 0.33 , adj. 0.25) and anxiety disorders

(unadj. 0.27, adj. 0.23). In alcohol-related admissions, the change in the estimates is

23



relatively large when controlling for background characteristics (unadj. 0.40, adj. 0.22)
(Table S13).

Without adjusting for the time in follow-up, estimates for labor market deficits are
larger for both men and women especially in early-onset mental disorders (see (Figures S1
to S3 in the Appendix). This is because individuals early age admissions have higher rates
of mortality relative to later age admissions. On the other end of the spectrum, the non-
adjustments may result in upward bias. When analyzing the age at first admission hetero-
geneity, the adjustments result in a more conservative estimates relative to the unadjusted
specifications.

Overall, I find that earnings and employment disparity decreases by later admission
age and this link roughly linear both with and without adjustments for control variables.
This finding is consistent with the insight from psychiatric literature on the age of onset

being a strong determinant of severity of psychiatric disorder.

5.3 Healthy sibling deficit

The risk of psychiatric disorders is correlated within families. Studies on schizophrenia
have found that for the affected families the relative risk of schizophrenia can be 11 times
the risk of a matched control group (Arajarvi et al., 2006). However, not all neuropsy-
chological deficits are identified from the register data and therefore family-related risks
might predict labor market performance even for those with no recorded mental disor-
ders. Figure 6 presents the differences in the lifetime labor market performance between
the healthy siblings and individuals with the similar background but without psychiatric
admission history among siblings. I find that “healthy” sibling earns 8% (adj. 6%) less
in both earnings over the lifetime and works about 1.5 (1.1) year less than unaffected
comparison (see Table S14). Surprisingly, the disparity is about the same for psychotic
disorders (earnings -10 % & -6 and employment -1.9 & -1.4 years ) but larger for alcohol-
related admissions in earnings (-13 % (-10)) and smaller in mood or anxiety disorders.
Comparisons between same-sex twins provide similar results with one notable exception:

"healthy twin" affected with a psychotic same-sex twin earns about 18 percent less (-16%)
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than comparable unaffected twins. This finding is in line with the findings in psychiatric

literature on healthy siblings and neuropsychological deficits which suggest that healthy

sibling effect increases in genetic proximity. Since there are substantially smaller differ-

ences in lifetime employment years, results indicate that the deficit is driven mostly by

selection in the job market.

As discussed above, psychotic patients often suffer from cognitive deficits that can

affect labor market choices and opportunities. Besides cognitive deficits, there might be

some underlying predispositions linked to personality traits that can affect career prospects.

Furthermore, the parental time investments can matter. Akee et al. (2018) investigated the

effects of income transfers to Indian tribal households and found that cash transfers re-
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sulted in increased parental investment on the children whose mental health worse than
siblings’. However, Yi et al. (2015) fin that parents invest more in health of the children
who experience a health shock but less educational investments relative to healthy sib-
lings. In Finland, the education system is to a large extent free or subject to very small
tuition fees and the investment that reinforce the initial differences are likely to stem
from time investments. While parental investments may play a role, the differences in
the healthy effects between the sibling and twin samples are supported by prior findings
in psychiatry on the positive association between neuropsychological deficits and genetic

proximity.

6 Discussion

This paper provides two results that should be emphasized. First, relative to healthy com-
parisons, the lifetime earnings differences are the greater the earlier first psychiatric ad-
mission occurs. This finding is consistent with psychiatric literature that has documented
early-onset (vs late-onset) of mental disorders associated with deficiencies in cognitive
processes, occupational functioning and severity of mental illness throughout the life
course. This underlines the need for shifting resources to the prevention and early in-
tervention of mental disorders to increase well-being in adulthood and decrease the soci-
etal burden linked to mental disorders. Furthermore, increased attention should be placed
on securing a smooth transition of mental health services from adolescent services to
adulthood, a process that is often overlooked and which is commonly creating disruption
among the most severely ill individuals (Singh et al., 2010). As the age of the first admis-
sion correlates almost linearly within differential lifetime work productivity at the brink of
adulthood, there is no economic rationale for concurrent discontinuities in mental health
service provision.

Second, the labor market deficits are not confined to the affected individuals but also
their "healthy” siblings face deficits in the labor market. Relative to unaffected compar-

isons that do not have siblings with psychiatric disorders, the "healthy” sibling of the af-
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fected person earn 8% less and works about 1.5 year less than the unaffected comparison.
Overall, this phenomenon likely suggests that the healthy” siblings have an increased risk
of less salient neuropsychological deficits and this also has labor market consequences.

While the ability of the register-based approach to capture only about half of the
lifetime disorders is an obvious limitation, the lifetime perspective to mental disorders
and labor market performance used in this study provide value-added in three ways. First,
it is the first study to document correlations between severe mental disorders and lifetime
earnings. As previously discussed, prior studies have studied some snapshots of adult
outcomes and provided information on the association of depressive symptoms and labor
market performance with varying periods usually between ages 20-50. Concerning the
societal burden of diseases, advancing towards a lifetime perspective is important because
mental disorders tend to be persistent. Estimates for the lifetime labor market performance
deficit related to mental disorders work as a step in understanding the lifetime losses in
work productivity associated with mental disorders.

Second, besides having access to a long history of income and employment, reliable
information on severe psychiatric disorders is also crucial. The 50-year follow-up allows
a profound investigation of the mental disorder and labor market performance in terms of
the age of onset (first admission). As it is hard to pinpoint the age of onset of a mental
disorder, the age of the first admission is adequate proxy especially when a long discon-
tinuous study period is accessible. Many individuals suffer from mental health problems
years before seeking help. This creates considerable delays between the age of onset and
first psychiatric admission. While in psychotic conditions the delay may be a few years,
in less severe conditions, the duration of untreated illness may be long but the vast major-
ity of people with mental disorders seek treatment at some point during their life (Wang
et al., 2007). Thus register-based research should aim to make use of complete psychiatric
admission history to make an appropriate division between individuals who are mentally
ill (treated for psychiatric conditions at some point in life) and healthier individuals.

Third, using high-quality administrative data with fully overlapping follow-up on psy-

chiatric admissions and labor market performance from adolescence to retirement age,
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this study provides reasonable comparisons without the burden of participation bias, at-
trition or biases related to self-reports that often plague survey-based studies. Departure
from sound data strategy prevents from the point estimates being driven by selection to
participation. In epidemiological psychiatric studies, participation bias due to premature
mortality among those with psychiatric admission history becomes a concern. If a re-
searcher observes the study sample only in late adulthood, there will be an upward bias in
the labor market performance of the exposed group because the most severe psychiatric
cases are more likely not to be alive. For instance, the cumulative incidence of suicide
increases rapidly after the onset of illness in schizophrenia and tends to stabilize 20 years
after onset (Nordentoft et al., 2011). Also if the study sample is not restricted to those
present and observed at the start of follow-up at adolescence, the results might be affected
by migration, notably immigration and more so in the case of rare psychiatric events such
as for schizophrenia. Furthermore, while using short follow-ups one can capture the dif-
ferences in present economic deficits, they may give a misleading view of the lifetime
association because they do not take account for full labor market history.

This study emphasizes the importance of the age of the first admission as a predictor
of relative labor market performance among the affected individuals. Indeed, knowing the
age when mental illnesses emerge is important because it helps an effective organization
and targeting of relevant services to reduce the detrimental impact of mental disorders
(de Girolamo et al., 2019). By documenting the long-term repercussions in the labor mar-
ket associated with different ages of onset of psychiatric problems, this study highlights
the scale of the potential gains related to early intervention in mental disorders. Although
vulnerability to mental disorders is not exogenous but is partly determined already at birth
and signs of brain compromise begin years before the onset of clinical symptoms (Bear-
den et al., 2015), early interventions have potential reduce the damage in the long-term
(Hegelstad et al., 2012). On the other hand, longer delays are associated with a reduced
response to treatment (Perkins et al., 2005) which makes the recognition of the damage
differentiated by the age of onset of great importance. Lifetime perspective is integral

to providing policy-relevant estimates for the labor market deficits of mental disorders.
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Particularly, this is important for distinguishing heterogeneity in labor market deficit es-
timates by the age of the first admission, information which is useful when considering
age-specific treatment and intervention in psychiatry. In the future, research should focus
on long-term economic evaluation of different randomized early intervention schemes to
provide policymakers estimates of the long-term economic benefits of resources allocated

to early intervention.

7 Conclusion

This study examined the lifetime labor market repercussions of psychiatric admissions. To
provide a thorough description of the linkage between mental disorders and labor market
performance, this study makes use of Finnish administrative register data that combines
high-quality information on family, labor market outcomes and health for a period of
almost half a century. This study highlights the economic inequality related to mental
health which is particularly emphasized for the early-onset disorders. The results provide
information on the scope of lifetime labor market performance losses associated with

mental disorders.

29



References

Akee, R., Copeland, W., Costello, E. J., and Simeonova, E. (2018). How does household
income affect child personality traits and behaviors? American Economic Review,

108(3):775-827.

Allgulander, C. (1989). Psychoactive drug use in a general population sample, Sweden:
correlates with perceived health, psychiatric diagnoses, and mortality in an automated

record-linkage study. American journal of public health, 79(8):1006-1010.

Arajérvi, R., Ukkola, J., Haukka, J., Suvisaari, J., Hintikka, J., Partonen, T., and Lon-
nqvist, J. (2006). Psychosis among "healthy" siblings of schizophrenia patients. BMC
psychiatry, 6:6.

Banerjee, S., Chatterji, P., and Lahiri, K. (2017). Effects of psychiatric disorders on labor
market outcomes: A latent variable approach using multiple clinical indicators. Health

Economics, 26(2):184-205.

Bearden, C. E., Meyer, S. E., Loewy, R. L., Niendam, T. A., and Cannon, T. D. (2015).
The Neurodevelopmental Model of Schizophrenia: Updated. In Development Psy-
chopathology: Volume Three: Risk, Disorder, and Adaptation, Wiley Online Books,
pages 542-569.

Bohlmark, A. and Lindquist, M. J. (2006). Life-Cycle Variations in the Association be-
tween Current and Lifetime Income: Replication and Extension for Sweden. Journal

of Labor Economics, 24(4):879-896.

Bound, J. and Solon, G. (1999). Double trouble: on the value of twins-based estimation

of the return to schooling. Economics of Education Review.

Cannon, T. D., Huttunen, M. O., Lonnqvist, J., Tuulio-Henriksson, A., Pirkola, T., Glahn,
D., Finkelstein, J., Hietanen, M., Kaprio, J., and Koskenvuo, M. (2000). The inher-
itance of neuropsychological dysfunction in twins discordant for schizophrenia. The

American Journal of Human Genetics, 67(2):369-382.

30



Chatterji, P., Alegria, M., Lu, M., and Takeuchi, D. (2007). Psychiatric disorders and
labor market outcomes: Evidence from the National Latino and Asian American study.

Health Economics, 16(10):1069-1090.

Chatterji, P, Alegria, M., and Takeuchi, D. (2011). Psychiatric disorders and labor market
outcomes: Evidence from the National Comorbidity Survey-Replication. Journal of

Health Economics, 30(5):858-868.

Chen, Y.-C., Prescott, C. A., Walsh, D., Patterson, D. G., Riley, B. P, Kendler, K. S.,
and Kuo, P-H. (2011). Different Phenotypic and Genotypic Presentations in Alco-
hol Dependence: Age at Onset Matters. Journal of Studies on Alcohol and Drugs,
72(5):752-762.

Cheung, K. L., Ten Klooster, P. M., Smit, C., de Vries, H., and Pieterse, M. E. (2017). The
impact of non-response bias due to sampling in public health studies: A comparison
of voluntary versus mandatory recruitment in a Dutch national survey on adolescent

health. BMC public health, 17(1):276.

de Girolamo, G., McGorry, P. D., and Sartorius, N. (2019). Introduction: Relevance of the
Age of Onset of Mental Disorders to Research in Psychiatry and to the Organization
of Services for People with Mental Illness BT - Age of Onset of Mental Disorders:
Etiopathogenetic and Treatment Implications. pages 1-13. Springer International Pub-

lishing, Cham.

Drummond, M. E., Sculpher, M. J., Claxton, K., Stoddart, G. L., and Torrance, G. W.
(2015). Methods for the economic evaluation of health care programmes. Oxford

university press.

Ettner, S. L., Frank, R. G., and Kessler, R. C. (1997). The Impact of Psychiatric Disorders

on Labor Market Outcomes. Industrial and Labor Relations Review, 51(1):64-81.

Frisell, T., Oberg, S., Kuja-Halkola, R., and Sjolander, A. (2012). Sibling Comparison

31



Designs: Bias From Non-Shared Confounders and Measurement Error. Epidemiology,

23(5).

GHDx database (2019). Causes of death: Global burden of disease collabora-
tive network. global burden of disease study 2019 (gbd 2019) results. data re-
trieved from GBD Results Tool -palvelusta, http://ghdx.healthdata.org/

gbd—-results—-tool.

Greve, J. and Nielsen, L. H. (2013). Useful beautiful minds—An analysis of the re-
lationship between schizophrenia and employment. Journal of Health Economics,

32(6):1066-1076.

Haapea, M., Miettunen, J., Lidr4, E., Joukamaa, M. 1., Jarvelin, M.-R., Isohanni, M. K.,
and Veijola, J. M. (2008). Non-participation in a field survey with respect to psychiatric
disorders. Scandinavian Journal of Public Health, 36(7):728-736.

Hifner, H., Maurer, K., Loffler, W., and Riecher-Rossler, A. (1993). The Influence of Age
and Sex on the Onset and Early Course of Schizophrenia. British Journal of Psychiatry,
162(01):80-86.

Haider, S. and Solon, G. (2006). Life-Cycle Variation in the Association between Current

and Lifetime Earnings. The American Economic Review, 96(4):1308—1320.

Hakulinen, C., Elovainio, M., Arffman, M., Lumme, S., Pirkola, S., Keskimiki, I., Man-
derbacka, K., and Bockerman, P. (2019a). Mental disorders and long-term labour mar-
ket outcomes: nationwide cohort study of 2 055 720 individuals. Acta Psychiatrica

Scandinavica, 140(ja).

Hakulinen, C., Elovainio, M., Arffman, M., Lumme, S., Suokas, K., Pirkola, S.,
Keskimiki, 1., Manderbacka, K., and Bockerman, P. (2019b). Employment Status and
Personal Income Before and After Onset of a Severe Mental Disorder: A Case-Control

Study. Psychiatric Services.

32


http://ghdx.healthdata.org/gbd-results-tool
http://ghdx.healthdata.org/gbd-results-tool

Hakulinen, C., Elovainio, M., Pulkki-Raback, L., Bockerman, P., Viinikainen, J., Pehko-
nen, J., Raitakari, O. T., Keltikangas-Jérvinen, L., and Hintsanen, M. (2016). Depres-
sive symptoms and long-term income: The Young Finns Study. Journal of Affective

Disorders, 204:120-123.

Hegelstad, W. t. V,, Larsen, T. K., Auestad, B., Evensen, J., Haahr, U., Joa, 1., Johannesen,
J. 0., Langeveld, J., Melle, 1., Opjordsmoen, S., Rossberg, J. L., Rund, B. R., Simonsen,
E., Sundet, K., Vaglum, P., Friis, S., and McGlashan, T. (2012). Long-Term Follow-Up
of the TIPS Early Detection in Psychosis Study: Effects on 10-Year Outcome. Am J
Psychiatry, 169(4):374-380.

Hingson, R. W., Heeren, T., Jamanka, A., and Howland, J. (2000). Age of Drinking Onset
and Unintentional Injury Involvement After Drinking. JAMA, 284(12):1527-1533.

Kessler, R. C., Berglund, P., Demler, O., Jin, R., Merikangas, K. R., and Walters, E. E.
(2005). Lifetime prevalence and age-of-onset distributions of dsm-iv disorders in the
national comorbidity survey replication. Archives of general psychiatry, 62(6):593—
602.

Kessler, R. C., Crum, R. M., Warner, L. A., Nelson, C. B., Schulenberg, J., and Anthony,
J. C. (1997). Lifetime co-occurrence of DSM-III-R alcohol abuse and dependence with
other psychiatric disorders in the national comorbidity survey. Archives of General

Psychiatry, 54(4):313-321.

Kessler, R. C. and Wang, P. S. (2008). The Descriptive Epidemiology of Commonly
Occurring Mental Disorders in the United States. Annual Review of Public Health,

29(1):115-129.

Lundborg, P., Nilsson, A., and Rooth, D.-O. (2014). Adolescent health and adult labor

market outcomes. Journal of Health Economics, 37:25-40.

McLeod, J. D. and Kaiser, K. (2004). Childhood Emotional and Behavioral Problems and

Educational Attainment. American Sociological Review, 69(5):636—658.

33



Mousteri, V., Daly, M., Delaney, L., Tynelius, P., and Rasmussen, F. (2019). Adolescent
mental health and unemployment over the lifespan: Population evidence from Sweden.

Social Science & Medicine, 222:305-314.

Narrow, W. E., Rae, D. S., Robins, L. N., and Regier, D. A. (2002). Revised Prevalence
Estimates of Mental Disorders in the United States: Using a Clinical Significance Cri-

terion to Reconcile 2 Surveys’ Estimates. JAMA Psychiatry, 59(2):115-123.

Nordentoft, M., Mortensen, P. B., and Pedersen, C. B. (2011). Absolute Risk of Suicide
After First Hospital Contact in Mental Disorder. JAMA Psychiatry, 68(10):1058—1064.

OECD (2018). Health at a Glance: Europe 2018. Health at a Glance: Europe. OECD.
Parker, G. (2015). A diagnostic bind: movie mania and john nash’s schizophrenia.

Patton, G. C., Coffey, C., Romaniuk, H., Mackinnon, A., Carlin, J. B., Degenhardt,
L., Olsson, C. A., and Moran, P. (2014). The prognosis of common mental disor-
ders in adolescents: a 14-year prospective cohort study. Lancet (London, England),

383(9926):1404-11.

Perkins, D. O., Gu, H., Boteva, K., and Lieberman, J. A. (2005). Relationship Between
Duration of Untreated Psychosis and Outcome in First-Episode Schizophrenia: A Crit-

ical Review and Meta-Analysis. American Journal of Psychiatry, 162(10):1785-1804.

Pylkkénen, K. (2012). Finnish psychiatry—past and present. Nordic Journal of Psychia-
try, 66(sup1):14-24.

Rajji, T. K., Ismail, Z., and Mulsant, B. H. (2009). Age at onset and cognition in
schizophrenia: meta-analysis. British Journal of Psychiatry, 195(4):286-293.

Salokangas, R. K. (1994). Community care and need for treatment of schizophrenic pa-

tients in finland. The British Journal of Psychiatry, 164(523):115-120.

Salokangas, R. K., Helminen, M., Koivisto, A.-M., Rantanen, H., Oja, H., Pirkola, S.,
Wabhlbeck, K., and Joukamaa, M. (2011). Incidence of hospitalised schizophrenia in

34



finland since 1980: decreasing and increasing again. Social psychiatry and psychiatric

epidemiology, 46(4):343-350.

Singh, S. P., Paul, M., Ford, T., Kramer, T., Weaver, T., McLaren, S., Hovish, K., Islam, Z.,
Belling, R., and White, S. (2010). Process, outcome and experience of transition from
child to adult mental healthcare: multiperspective study. British Journal of Psychiatry,

197(4):305-312.

Smith, J. P. and Smith, G. C. (2010). Long-term economic costs of psychological prob-
lems during childhood. Social Science & Medicine, 71(1):110-115.

Sund, R. (2012). Quality of the Finnish hospital discharge register: A systematic review.
Scandinavian Journal of Public Health, 40(6):505-515.

THL (2020). Psychiatric specialist medical care 2018.

Wang, P., Angermeyer, M., Borges, G., Bruftfaerts, J., Chiu, W., Girolamo, G., Fayyad,
J., Gureje, O., Haro, J., Huang, Y., Kessler, R., Kovess, V., Levinson, D., Nakane,
Y., Browne, M., Ormel, J., Posada-Villa, J., Aguilar-Gaxiola, S., Alonso, J., Lee, S.,
Heeringa, S., Pennell, B., Chatterji, S., and Ustiim, T. (2007). Delay and failure in treat-
ment seeking after first onset of mental disorders in the World Health Organization’s

World Mental Health Survey Initiative. World Psychiatry, 6(3):177-185.

Yi, J.,, Heckman, J. J., Zhang, J., and Conti, G. (2015). Early health shocks,
intra-household resource allocation and child outcomes. The Economic Journal,

125(588):F347-F371.

35



Supplementary material for Mental disorders and life-

time earnings



~ T & Unadj. Men Unadj. Women
® Adj. Men = Adj. Women
'
> . 4
.
.
e s
: !
*
<4 *
o
15119 2029 3039 4049 50-59 60+
Age at first admission
(a) Any disorder
- Unadj. Men Unadj. Women T % unadj. Men Unadj. Women
® Adj. Men | Adj. Women ® Adj. Men W Adj. Women 3 ‘
| t
@© o + .
e | + 1 I o
t T Y 1. I
[ ,,i ,+,W;; i [ E—— o l + + +
+ + ! +
o + + { |
15119 20129 30139 40‘-49 50159 56*‘ 15119 20129 30139 40149 50159 56+
Age at first admission Age at first admission
(b) Psychotic (c) Mood
Unadj. Men Unadj. Women - Unadj. Men Unadj. Women
T T e Adi.Men B Adj. Women [ ® Adj. Men B Adj. Women
! |
™ L b T ! 1 ; ’ !
o 1 4
' S T O A
I A T 777777:7777+ 77777777
i o
. |
1519 2029 3039 4049 5069 60+ e 2029 3039 4049 5069 60+
Age at first admission Age at first admission
(d) Anxiety (e) Alcohol-related
Fig. S1: Categorized age at first admission and the lifetime earnings relative

to healthy controls. The percentage shares (with 95% confidence in-
tervals) of lifetime earnings relative to the control group by the age of
the first admission groups and sex. Estimates are calculated from the
average marginal effects of predicted lifetime earnings. Percentage
shares and confidence intervals are computed as shares of both un-
adjusted and adjusted (for the time in follow-up only) lifetime earn-
ings prediction vs. the control group. All regressions include the
childhood subregion, birth cohort and parental income quartile fixed
effects and years in follow-up on a continuous scale. Dashed lines
refer to the main effect of p%ychiatric admission history on the life-
time earnings of men (long dashed line) and women(short dashed
line) with a continuous variable of total years in follow-up as the sole
control variable.
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Fig. S2: Categorized age at first admission and the lifetime taxable income

relative to healthy controls. The percentage shares (with 95% con-
fidence intervals) of taxable income relative to the control group by
the age of the first admission groups and sex. Estimates are calcu-
lated from the average marginal effects of predicted taxable income.
Percentage shares and confidence intervals are computed as shares of
both unadjusted and adjusted (for the time in follow-up only) taxable
income prediction vs. the control group. All regressions include the
childhood subregion, birth cohort and parental income quartile fixed
effects and years in follow-up on a continuous scale. Dashed lines re-
fer to the main effect of psychiatric admission history on the taxable
income of men (long dashed§ine) and women(short dashed line) with
a continuous variable of total years in follow-up as the sole control
variable.
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Fig. S3: Categorized age at first admission and the lifetime employment years relative
to healthy controls. The percentage shares (with 95% confidence intervals) of
total employment years to the control group by the age of the first admission
groups and sex. Estimates are calculated from the average marginal effects
of predicted total employment years. Percentage shares and confidence in-
tervals are computed as shares of both unadjusted and adjusted (for the time
in follow-up only) total employment years prediction vs. the control group.
All regressions include the childhood subregion, birth cohort and parental
income quartile fixed effects and years in follow-up on a continuous scale.
Dashed lines refer to the main effect of psychiatric admission history on the
total employment years of men (long dashed line) and women(short dashed
line) with a continuous variable of total years in follow-up as the sole control
variable.
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Psychiatric admission history and the deficit in lifetime earnings:
main results and sex-specific results. The average marginal effects
(with 95% confidence intervals) of psychiatric admission on lifetime
earnings is converted to percentage points. The first specification
uses the main sample without control variables, the second includes
controls variables that include number of follow-up years, subregion
1970 fixed effects, relative household earnings in 1970 (within
subregion 1970), birth cohort and sex. In the third specification the
comparison is conducted between high school graduates and it
includes the full set of control variables and adds local relative grade
point average (standard deviations from the mean) as a control

variable. Fourth and fifth specifications consist of same-sex sibling
and twin fixed effect estimates.
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Psychiatric admission history and the deficit in lifetime taxable
income: main results and sex-specific results. The average marginal
effects (with 95% confidence intervals) of psychiatric admission on
lifetime taxable income is converted to percentage points. The first
specification uses the main sample without control variables, the
second includes controls variables that include number of follow-up
years, subregion 1970 fixed effects, relative household taxable
income in 1970 (within subregion 1970), birth cohort and sex. In the
third specification the comparison is conducted between high school
graduates and it includes the full set of control variables and adds
local relative grade point average (standard deviations from the
mean) as a control variable. Fourth and fifth specifications consist of
same-sex sibling and twin fixed effect estimates.
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Psychiatric admission history and the deficit in lifetime employment
years: main results and sex-specific results. The average marginal
effects (with 95% confidence intervals) of psychiatric admission on
lifetime employment years is converted to percentage points. The
first specification uses the main sample without control variables,
the second includes controls variables that include number of
follow-up years, subregion 1970 fixed effects, relative household
employment years in 1970 (within subregion 1970), birth cohort and
sex. In the third specification the comparison is conducted between
high school graduates and it includes the full set of control variables
and adds local relative grade point average (standard deviations from
the mean) as a control variable. Fourth and fifth specifications
consist of same-sex sibling and twin fixed effect estimates.



Table S1:

mation

Diagnosis codes used to form the first psychiatric admission infor-

Outcomes

International Classification of Diseases, Revision

ICD-8

ICD-9

ICD-10

Any mental disorder

Psychotic disorder

Mood disorder

Anxiety disorder

Alcohol-related
admissions

291*-309%*

295%, 297*-299*

296%, 298%*,3004*

305%, 30680, 30799,
3000-3003,
3005-3009

291,303,571,577

291*-316%*

295%, 297*-299*

296,3004

3000-3003

291, 303, 3050,
3575, 4255, 5353,
5710, 5713, 5770,
5771C, 5771D,
7607A

F04*-F69*, F80*-F99*

F20*-F29*

F30*-F39

F40*-F489

F10*, G312, G4051,
G621, G721, 1426,
K860, 0354, P043,
Q860

Notes:Diagnoses used to form the study outcome measures. ICD-8, ICD-9 and ICD-10 refer to the
International Statistical Classification of Diseases and Related Health Problems and its revision for
years 1969-1986, 1987-1995, and 1996 onwards.



Table S2:

Psychiatric admission history and the deficit in lifetime earnings (in

1000 euro)
Sample Main sample HS Sibling Twin
(D (2 ) €] &)
Any disorder -456 -406 -482 -365 -317
[-462,-449] [-413,-399] [-500,-464] [-381,-350] [-375,-258]
Constant 1110 1102 1469 1017 951
% 0.59 0.631 0.672 0.641 0.667
N 266380 266375 57966 20448 867
Psychotic =732 -621 -853 -580 -456
[-746,-718] [-636,-606] [-903,-802] [-627,-532] [-647,-265]
Constant 1114 1111 1512 970 834
% 0.343 0.441 0.436 0.402 0.454
N 190486 190486 24700 3431 149
Mood -378 -332 -441 -296 -298
[-388,-368] [-342,-323] [-466,-415] [-329,-262] [-413,-183]
Constant 1111 1108 1468 1032 983
% 0.66 0.7 0.7 0.713 0.696
N 230200 230197 43881 8548 381
Anxiety -353 -295 -374 -261 -263
[-366,-340] [-308,-283] [-405,-343] [-299,-224] [-405,-122]
Constant 1111 1109 1470 1020 952
% 0.682 0.734 0.746 0.744 0.723
N 209237 209235 32787 4889 215
Alcohol-related -513 -458 -456 -420 -313
[-523,-503] [-469,-446] [-501,-411] [-447,-393] [-429,-198]
Constant 1131 1127 1560 1017 925
% 0.546 0.594 0.708 0.587 0.662
N 209083 209083 26838 7569 297

Notes: The average marginal effects (with 95% confidence intervals) of psychiatric admission
on lifetime earnings (in €1000) in 2019 prices. The shaded rows below the predicted margin of
the control group (Constant) refers to percentage shares of lifetime earnings (in 2019 prices) vs.
control group computed. The first column refers to a specification that uses the full sample without
control variables, the second column used controls variables that include number of follow-up
years, subregion 1970 fixed effects, relative household earnings in 1970 (within subregion 1970),
birth cohort and sex. The third column compares high school graduates and uses the full set of
control variables and adds local relative grade point average (standard deviations from the mean)
as a control variable. Fourth and fifth consist of same-sex sibling and twin fixed effect estimates.



Table S3:

Psychiatric admission history and the deficit in total taxable income

Sample Main sample HS Sibling Twin
(D 2 €)) €] (&)
Any disorder -435 -372 -466 -341 -287
[-445,-425] [-382,-361] [-499,-433] [-363,-319] [-353,-220]
Constant 1375 1364 1809 1272 1166
% 0.683 0.728 0.742 0.732 0.754
N 266380 266375 57966 20448 867
Psychotic -686 -549 -816 -552 -355
[-702,-671] [-565,-533] [-878,-755] [-623,-481] [-539,-172]
Constant 1379 1375 1891 1252 1015
% 0.502 0.601 0.568 0.559 0.65
N 190486 190486 24700 3431 149
Mood -349 -291 -433 -261 -266
[-362,-337] [-303,-279] [-465,-400] [-302,-221] [-387,-145]
Constant 1375 1371 1814 1278 1188
% 0.746 0.788 0.761 0.795 0.776
N 230200 230197 43881 8548 381
Anxiety -321 -247 -354 -196 217
[-348,-295] [-273,-221] [-402,-307] [-273,-118] [-373,-60]
Constant 1376 1373 1818 1281 1175
% 0.766 0.82 0.805 0.847 0.815
N 209237 209235 32787 4889 215
Alcohol-related -522 -454 -413 -430 -336
[-543,-501] [-476,-433] [-553,-273] [-463,-396] [-493,-178]
Constant 1400 1396 1951 1260 1170
% 0.627 0.675 0.788 0.659 0.713
N 209083 209083 26838 7569 297

Notes: The average marginal effects of psychiatric admission on taxable income (in €1000) in
2019 prices. For further information on the econometric specification see Table S2.
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Table S4: Psychiatric admission history and the deficit in total employment

years
Sample Main sample HS Sibling Twin
(D (2 3) “4) )
Any disorder -9.8 -8.3 -6.6 -8.2 -71.5
[-9.9,-9.6] [-8.4,-8.1] [-6.9,-6.4] [-8.5,-7.9] [-8.8,-6.2]
Constant 32.3 32 33.1 30.7 30.5
% 0.698 0.742 0.799 0.732 0.754
N 266380 266375 57966 20448 867
Psychotic -17.6 -15.6 -15.2 -14.8 -16.3
[-18,-17.3] [-16,-15.3] [-15.9,-14.5] [-15.8,-13.8] [-20.8,-11.8]
Constant 32.2 32.2 33 30.1 30.1
% 0.453 0.514 0.539 0.508 0.459
N 190486 190486 24700 3431 149
Mood -7 -6.4 -5.6 -5.9 -5.9
[-7.2,-6.8] [-6.6,-6.3] [-5.9,-5.3] [-6.4,-5.4] [-8.2,-3.5]
Constant 32.3 32.2 33.1 31.3 31.2
% 0.783 0.8 0.831 0.81 0.813
N 230200 230197 43881 8548 381
Anxiety -6.5 -5.8 -4.5 -5.8 -6.6
[-6.8,-6.3] [-6,-5.5] [-4.9,-4.1] [-6.5,-5.1] [-9.9,-3.3]
Constant 32.3 32.2 33.1 31.2 31.6
% 0.797 0.821 0.864 0.814 0.791
N 209237 209235 32787 4889 215
Alcohol-related -11.5 -8.6 -5.7 9.5 -7
[-11.7,-11.3] [-8.8,-8.4] [-6.2,-5.3] [-10,-9] [-9.8,-4.2]
Constant 32.3 32.1 32.9 299 28.8
% 0.643 0.732 0.825 0.683 0.756
N 209083 209083 26838 7569 297

Notes: The average marginal effects of psychiatric admission on total employment years. For
further information on the econometric specification see Table S2.
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Table S5: Men’s psychiatric admission history and the deficit in lifetime earn-
ings (in 1000 euro)

Sample Main sample HS Sibling Twin
(D () 3) 4 &)

Any disorder -574 -476 -651 -381 -357
[-584,-564] [-487,-466] [-689,-614] [-402,-359] [-445,-270]

Constant 1262 1245 1849 1087 1025

% 0.55 0.62 0.65 0.65 0.65

N 142640 142640 23009 12379 462

Psychotic -864 -713 -1145 -643 -493
[-885,-843] [-736,-690] [-1248,-1041] [-716,-570] [-789,-197]

Constant 1263 1259 1939 1059 826

% 0.32 0.43 0.41 0.39 0.4

N 101060 101060 9698 1910 78

Mood -438 -401 -606 -328 -450
[-456,-421] [-418,-384] [-667,-546] [-384,-272] [-644,-256]

Constant 1265 1263 1881 1164 1132

% 0.65 0.68 0.68 0.72 0.6

N 119544 119544 16159 4200 158

Anxiety -434 -379 -563 -282 -234
[-457,-412] [-401,-357] [-637,-488] [-341,-222] [-552,84]

Constant 1270 1268 1906 1132 1082

% 0.66 0.7 0.7 0.75 0.78

N 107350 107350 11457 2356 82

Alcohol-related -626 -475 -515 -376 -333
[-639,-614] [-488,-461] [-576,-453] [-405,-347] [-471,-196]

Constant 1261 1248 1852 1026 961

% 0.5 0.62 0.72 0.63 0.65

N 125084 125084 14350 6287 234

Notes: The average marginal effects (with 95% confidence intervals) of men’s psychiatric admis-
sion on lifetime earnings (in €1000) in 2019 prices. The shaded rows below the predicted margin
of the control group (Constant) refers to percentage shares of lifetime earnings (in 2019 prices) vs.
control group computed. The first column refers to a specification that uses the full sample with-
out control variables, the second column used controls variables that include number of follow-up
years, subregion 1970 fixed effects, relative household earnings in 1970 (within subregion 1970),
birth cohort and sex. The third column compares high school graduates and uses the full set of
control variables and adds local relative grade point average (standard deviations from the mean)
as a control variable. Fourth and fifth consist of same-sex sibling and twin fixed effect estimates.
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Table S6: Men’s psychiatric admission history and the deficit in total taxable

income
Sample Main sample HS Sibling Twin
(D (2) (3) “4) &)

Any disorder -581 -451 -672 -351 -336
[-598,-564] [-468,-435] [-749,-595] [-383,-319] [-440,-232]

Constant 1572 1548 2318 1363 1266

% 0.63 0.71 0.71 0.74 0.73

N 142640 142640 23009 12379 462

Psychotic -850 -655 -1182 -647 -353
[-874,-825] [-679,-630] [-1311,-1053] [-767,-526] [-650,-56]

Constant 1572 1567 2484 1396 996

% 0.46 0.58 0.52 0.54 0.65

N 101060 101060 9698 1910 78

Mood -426 -377 -671 -304 -400
[-448,-403] [-398,-355] [-750,-593] [-374,-235] [-604,-195]

Constant 1575 1572 2376 1444 1353

% 0.73 0.76 0.72 0.79 0.7

N 119544 119544 16159 4200 158

Anxiety -389 -315 -567 -162 227
[-444,-335] [-369,-262] [-690,-444] [-319,-4] [-583,130]

Constant 1580 1578 2427 1443 1403

% 0.75 0.8 0.77 0.89 0.84

N 107350 107350 11457 2356 82

Alcohol-related -668 -469 -458 -366 -367
[-693,-642] [-495,-444] [-662,-253] [-401,-332] [-561,-174]

Constant 1570 1553 2346 1267 1211

% 0.57 0.7 0.8 0.71 0.7

N 125084 125084 14350 6287 234

Notes: The average marginal effects of men’s psychiatric admission on taxable income (in €1000)
in 2019 prices. For further information on the econometric specification see Table S5.
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Table S7: Men’s psychiatric admission history and the deficit in total employ-

ment years
Sample Main sample HS Sibling Twin
(D 2 3 (€] ©)
Any disorder -11 -8.74 -7.16 S1.77 -8.23
[-10.98,-10.67] [-8.88,-8.59] [-7.51,-6.81] [-8.11,-7.43] [-10.08,-6.37]
Constant 32.54 32.16 33.26 29.97 30.29
% 0.67 0.73 0.78 0.74 0.73
N 142640 142640 23009 12379 462
Psychotic -18.34 -15.82 -16.08 -14.41 -15.85
[-18.82,-17.85] [-16.3,-15.34] [-17.23,-14.94] [-15.7,-13.12] [-22.3,-9.4]
Constant 32.46 32.39 33.32 29.71 28.72
% 0.44 0.51 0.52 0.52 0.45
N 101060 101060 9698 1910 78
Mood -7.45 -6.61 -5.93 -5.65 -8.06
[-7.71,-7.19] [-6.85,-6.37] [-6.43,-5.42] [-6.32,-4.98] [-11.36,-4.77]
Constant 32.54 32.49 33.38 31.13 32.29
% 0.77 0.8 0.82 0.82 0.75
N 119544 119544 16159 4200 158
Anxiety -7.64 -6.61 -5.39 -5.59 -5.23
[-8.05,-7.23] [-6.98,-6.23] [-6.19,-4.6] [-6.59,-4.59] [-11.04,0.58]
Constant 32.55 32.51 33.37 30.71 31.87
% 0.77 0.8 0.84 0.82 0.84
N 107350 107350 11457 2356 82
Alcohol-related -11.83 -8.62 -5.94 -7.89 -7.27
[-12.05,-11.61] [-8.83,-8.42] [-6.5,-5.38] [-8.42,-7.36] [-10.61,-3.93]
Constant 32.5 32.22 33.17 29.1 28.8
% 0.64 0.73 0.82 0.73 0.75
N 125084 125084 14350 6287 234

Notes: The average marginal effects of men’s psychiatric admission on total employment years.
For further information on the econometric specification see Table S5.
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Table S8:

Women’s psychiatric admission history and the deficit in lifetime
earnings (in 1000 euro)

Sample Main sample HS Sibling Twin
(D (2 3 €)) (&)

Any disorder -333 -308 -362 -259 -270
[-340,-325] [-316,-301] [-378,-346] [-280,-239] [-346,-194]

Constant 940 936 1218 872 866

% 0.65 0.67 0.7 0.7 0.69

N 123735 123735 34957 8069 405

Psychotic -581 -519 -652 -446 411
[-599,-563] [-537,-501] [-699,-606] [-500,-392] [-653,-169]

Constant 945 943 1236 835 845

% 0.39 0.45 0.47 0.47 0.51

N 89426 89426 15002 1521 71

Mood -285 -275 -346 -238 -199
[-296,-275] [-285,-264] [-368,-324] [-276,-200] [-339,-59]

Constant 941 940 1227 892 881

% 0.7 0.71 0.72 0.73 0.77

N 110653 110653 27722 4348 223

Anxiety -247 -227 -285 -198 -280
[-261,-233] [-241,-214] [-314,-257] [-243,-154] [-426,-134]

Constant 943 942 1236 896 871

% 0.74 0.76 0.77 0.78 0.68

N 101885 101885 21330 2533 133

Alcohol-related -416 -342 =277 -258 -235
[-434,-398] [-360,-325] [-322,-232] [-312,-204] [-422,-48]

Constant 948 946 1222 804 787

% 0.56 0.64 0.77 0.68 0.7

N 83999 83999 12488 1282 63

Notes: The average marginal effects (with 95% confidence intervals) of women’s psychiatric ad-
mission on lifetime earnings (in €1000) in 2019 prices. The shaded rows below the predicted
margin of the control group (Constant) refers to percentage shares of lifetime earnings (in 2019
prices) vs. control group computed. The first column refers to a specification that uses the full
sample without control variables, the second column used controls variables that include number
of follow-up years, subregion 1970 fixed effects, relative household earnings in 1970 (within sub-
region 1970), birth cohort and sex. The third column compares high school graduates and uses the
full set of control variables and adds local relative grade point average (standard deviations from
the mean) as a control variable. Fourth and fifth consist of same-sex sibling and twin fixed effect

estimates.
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Table S9:

Women’s psychiatric admission history and the deficit in total tax-
able income

Sample Main sample HS Sibling Twin
(D (2 3 4 (&)

Any disorder -285 -256 -316 212 -231
[-295,-276] [-266,-246] [-336,-296] [-234,-189] [-309,-153]

Constant 1155 1151 1472 1079 1051

% 0.75 0.78 0.79 0.8 0.78

N 123735 123735 34957 8069 405

Psychotic -500 -430 -559 -359 -358
[-519,-480] [-450,-409] [-612,-506] [-412,-306] [-566,-150]

Constant 1161 1159 1507 1041 1034

% 0.57 0.63 0.63 0.65 0.65

N 89426 89426 15002 1521 71

Mood -232 -219 -296 -183 -179
[-244,-220] [-231,-207] [-322,-270] [-224,-142] [-327,-31]

Constant 1156 1155 1486 1101 1076

% 0.8 0.81 0.8 0.83 0.83

N 110653 110653 27722 4348 223

Anxiety 214 -190 -258 -163 211
[-231,-197] [-207,-173] [-291,-226] [-211,-116] [-369,-54]

Constant 1158 1157 1492 1102 1034

% 0.82 0.84 0.83 0.85 0.8

N 101885 101885 21330 2533 133

Alcohol-related -403 -317 -230 -216 212
[-425,-380] [-341,-292] [-299,-162] [-278,-154] [-385,-38]

Constant 1163 1161 1495 991 1008

% 0.65 0.73 0.85 0.78 0.79

N 83999 83999 12488 1282 63

Notes: The average marginal effects of women’s psychiatric admission on taxable income (in
€1000) in 2019 prices. For further information on the econometric specification see Table S8.
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Table S10:

Women'’s psychiatric admission history and the deficit in total em-
ployment years

Sample Main sample HS Sibling Twin
(D 2 3 (€] ©)
Any disorder -8 -7.64 -6.28 -6.55 -6.69
[-8.54,-8.18] [-7.81,-7.47] [-6.56,-6] [-6.97,-6.13] [-8.58,-4.8]
Constant 31.98 31.87 32.94 30.65 30.69
% 0.74 0.76 0.81 0.79 0.78
N 123735 123735 34957 8069 405
Psychotic -18.34 -15.82 -16.08 -14.41 -15.85
[-18.82,-17.85] [-16.3,-15.34] [-17.23,-14.94] [-15.7,-13.12] [-22.3,-9.4]
Constant 32.46 32.39 33.32 29.71 28.72
% 0.44 0.51 0.52 0.52 0.45
N 101060 101060 9698 1910 78
Mood -7.45 -6.61 -5.93 -5.65 -8.06
[-7.71,-7.19] [-6.85,-6.37] [-6.43,-5.42] [-6.32,-4.98] [-11.36,-4.77]
Constant 32.54 32.49 33.38 31.13 32.29
% 0.77 0.8 0.82 0.82 0.75
N 119544 119544 16159 4200 158
Anxiety -7.64 -6.61 -5.39 -5.59 -5.23
[-8.05,-7.23] [-6.98,-6.23] [-6.19,-4.6] [-6.59,-4.59] [-11.04,0.58]
Constant 32.55 32.51 33.37 30.71 31.87
% 0.77 0.8 0.84 0.82 0.84
N 107350 107350 11457 2356 82
Alcohol-related -11.83 -8.62 -5.94 -7.89 -7.27
[-12.05,-11.61] [-8.83,-8.42] [-6.5,-5.38] [-8.42,-7.36] [-10.61,-3.93]
Constant 32.5 32.22 33.17 29.1 28.8
% 0.64 0.73 0.82 0.73 0.75
N 125084 125084 14350 6287 234

Notes: The average marginal effects of women’s psychiatric admission on total employment years.
For further information on the econometric specification see Table S8.
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Table S11:

Age of first admission and the deficit in lifetime earnings (in

€1000)
Sample Main sample HS Sibling Twin
1 2 3 (€] Q)
Any mental Admitted -486.8 -433.3 -547 -392.5 -346.1
disorder [-493.1,-480.6] [-439.8,-426.7] [-565.3,-528.8] [-407.8,-377.1] [-404.4,-287.7]
Admitted*age 13.2 10.4 14.5 11 7.8
[12.7,13.6] [9.9,10.9] [13,16] [9.4,12.5] [1.8,13.7]
Constant 1109.8 1055.7 1774.6 1017.5 951.8
[1105.9,1113.7] [1044.6,1066.8] [1743.2,1806] [1006.7,1028.2] [911.4,992.3]
N 266377 266375 57966 20448 867
R? 0.04 0.13 0.16 0.62 0.66
Psychotic Admitted -644.5 -548 -763.7 -488.4 -435
disorder [-662.1,-626.9] [-565.9,-530.1] [-818.4,-708.9] [-539.8,-437] [-678.9,-191]
Admitted*age 119 9.9 14.5 13 2.3
[10.7,13.1] [8.7,11.1] [10.7,18.4] [8.5,17.5] [-19.5,24.1]
Constant 1113.7 1051.4 1825.4 969.4 836.5
[1109.3,1118] [1038,1064.9] [1771.1,1879.7]  [942.1,996.8] [721.8,951.2]
N 190486 190486 24700 3431 149
R? 0.02 0.1 0.13 0.73 0.77
Mood Admitted -436.5 -377.9 -508.1 -344.8 -339.1
disorder [-446.7,-426.3] [-388,-367.8] [-536,-480.2] [-378,-311.7] [-459.3,-219]
Admitted*age 11.3 8.8 10.7 10 4.7
[10.4,12.2] [7.9,9.6] [8.3,13.1] [6.7,13.4] [-6.8,16.2]
Constant 1110.7 1059 1800.4 1032.5 987.4
[1106.7,1114.7] [1046.6,1071.4] [1764.3,1836.4] [1013,1051.9] [919.7,1055.2]
N 230198 230197 43881 8548 381
R? 0.01 0.1 0.14 0.67 0.71
Anxiety Admitted -367.1 -309.8 -422.7 -280.3 -286.6
disorder [-379.8,-354.5] [-322.1,-297.6] [-456.2,-389.2] [-318.1,-242.4] [-428.2,-144.9]
Admitted*age 9.2 9.6 11.4 9.7 11.2
[8.2,10.1] [8.7,10.5] [8.8,13.9] [6.1,13.2] [-3.4,25.8]
Constant 1111.2 1058.6 1838.8 1021.4 957.6
[1107,1115.3]  [1045.4,1071.7] [1789.9,1887.7] [999.6,1043.2]  [872,1043.1]
N 209236 209235 32787 4889 215
R? 0.01 0.09 0.14 0.72 0.81
Alcohol-related Admitted -578.2 -498.3 -573.2 -469.4 -365.8
admission [-587.5,-568.91 [-509.5,-487.2] [-618.9,-527.5] [-496.8,-442]  [-491.2,-240.4]
Admitted*age 15.7 9.2 154 119 3.8
[14.9,16.5] [8.3,10] [11.6,19.2] [9,14.9] [-9,16.6]
Constant 1130.4 1053.4 1829.1 1017.1 921.9
[1126.1,1134.7] [1040.4,1066.4] [1769.7,1888.5] [1000.1,1034] [849.8,994]
N 209083 209083 26838 7569 297
R? 0.02 0.1 0.15 0.7 0.76

Notes: OLS estimates for the effect of psychiatric admission with interaction the age of the first
admission (centered at age 42) on lifetime earnings with 95% confidence intervals. The control
group consists of individuals with no psychiatric admissions. The first column refers to a specifica-
tion that uses the full sample without control variables, the second column used controls variables
that include subregion 1970 fixed effects, relative household earnings in 1970 (within subregion
1970), birth cohort and sex. The third column compares high school graduates and uses the full
set of control variables and adds local relative grade point average (standard deviations from the
mean) as a control variable. The fourth and fifth consist of the same-sex sibling and twin fixed
effect estimates.
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Table S12: Age of first admission and the deficit in lifetime taxable income

(in €1000)
Sample Main sample HS Sibling Twin
(D (2) (3) ) (5)
Any mental Admitted -357.6 -336.6 -438.3 -263.6 -195.5
disorder [-364.9,-350.4] [-343.6,-329.5] [-460.6,-415.9] [-282.2,-245.1] [-292.3,-98.6]
Admitted*age 139 8.9 13 9 10.3
[13.4,14.5] [8.3,9.4] [11.1,15] [7.1,11] [-3,23.6]
Constant 1135.5 1111 1837.3 1145.6 975.1
[1130.9,1140.17 [1096.3,1125.6] [1785.9,1888.6] [1032,1259.2] [900.2,1050]
N 301658 301658 71331 14653 539
R? 0.02 0.12 0.12 0.65 0.70
Psychotic Admitted -473.8 -423.3 -610.2 -353.9 -290.3
disorder [-489.7,-457.8]  [-438.7,-407.9] [-655.4,-565] [-481.6,-226.2]  [-629.1,48.5]
Admitted*age 11.6 7.1 10.8 9.1 -2.7
[10.5,12.7] [6,8.2] [7.3,14.3] [-1.1,19.2] [-42.4,37]
Constant 1135.5 1114.8 1849.9 1205.4 993.5
[1130.9,1140.1] [1098.4,1131.2] [1794.5,1905.2] [941,1469.7]1  [928.3,1058.7]
N 253784 253784 61244 8370 305
R? 0.006 0.11 0.12 0.87 0.97
Mood Admitted -305.4 -279.1 -415.7 -232.2 -185.2
disorder [-315.3,-295.6]  [-288.4,-269.9] [-442.6,-388.9] [-291.2,-173.1] [-356.9,-13.6]
Admitted*age 11.8 72 9.9 9.9 10.9
[11,12.6] [6.5,8] [7.6,12.2] [3.6,16.1] [-6,27.7]
Constant 1135.5 1115.6 1849.7 1263.4 979.8
[1130.9,1140.1] [1099.8,1131.5] [1796.5,1903] [1087.2,1439.7] [919.8,1039.8]
N 265022 265022 64328 9737 346
R? 0.004 0.11 0.12 0.78 0.91
Anxiety Admitted -249.9 -227.5 -308.1 -192.6 -125.3
disorder [-264.9,-234.9] [-241.7,-213.4] [-355,-261.2] [-246.4,-138.8]  [-352.7,102]
Admitted*age 8.8 7.1 8.9 8.5 -2.5
[7.7,9.9] [6,8.1] [5.3,12.5] [3.8,13.2] [-21.1,16.1]
Constant 1135.5 1115.4 1857.3 1207.6 966
[1130.9,1140.1] [1099.2,1131.6] [1802.9,1911.7] [980.7,1434.4] [903.3,1028.7]
N 258234 258234 62478 8950 331
R? 0.002 0.11 0.12 0.89 0.94
Alcohol-related Admitted -405.8 -407.4 -455.2 -315.2 -366.4
admission [-418.3,-393.2] [-420,-394.7] [-509.7,-400.71  [-359.3,-271.1] [-735.7,2.9]
Admitted*age 14.1 6.7 13.6 7.5 323
[12.9,15.3] [5.6,7.9] [6.8,20.4] [3.4,11.5] [-44.5,109.2]
Constant 1137.3 1120.9 1863.1 11454 991.2
[1132.6,1141.9] [1104.6,1137.2] [1805.8,1920.4] [976.8,1314] [804.3,1178.1]
N 263020 263020 61748 9606 343
R? 0.01 0.11 0.12 0.84 0.76

Notes: OLS estimates for the effect of psychiatric admission with interaction the age of the first
admission (centered at age 42) on lifetime taxable income with 95% confidence intervals. For
further information on the econometric specification see Table S11.
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Table S13: Age of first admission and the deficit in lifetime employment

years
Sample Main sample HS Sibling Twin
M 2) 3) “) 5)
Any mental Admitted -10.65 -9.01 -7.84 -9 -8.44
disorder [-10.77,-10.54]  [-9.12,-8.9] [-8.09,-7.59] [-9.29,-8.71] [-9.79,-7.09]
Admitted*age 0.38 0.29 0.27 0.32 0.29
[0.37,0.39] [0.28,0.3] [0.25,0.29] [0.29,0.35] [0.16,0.43]
Constant 32.27 30.68 3342 30.68 30.49
[32.23,32.31] [30.55,30.81] [33.18,33.66] [30.49,30.87] [29.59,31.38]
N 266377 266375 57966 20448 867
R2 0.16 0.33 0.34 0.64 0.67
Psychotic Admitted -14.68 -13.23 -13.35 -11.93 -14.66
disorder [-15.06,-14.31] [-13.6,-12.86] [-14.06,-12.64] [-12.97,-10.88] [-20.24,-9.09]
Admitted*age 0.4 0.32 0.31 0.39 0.2
[0.37,0.42] [0.3,0.35] [0.26,0.36] [0.29,0.48] [-0.37,0.77]
Constant 32.23 30.85 334 30.15 30.2
[32.19,32.28] [30.7,31] [33,33.81] [29.62,30.68] [27.38,33.01]
N 190486 190486 24700 3431 149
R2 0.09 0.3 0.39 0.76 0.81
Mood Admitted -8.72 -7.74 -6.77 -7.42 -6.85
disorder [-8.94,-8.51] [-7.94,-7.54] [-7.17,-6.37] [-8.01,-6.83] [-9.25,-4.46]
Admitted*age 0.33 0.25 0.19 0.3 0.2
[0.31,0.35] [0.23,0.26] [0.15,0.22] [0.24,0.36] [-0.04,0.44]
Constant 32.28 30.85 33.48 31.33 31.32
[32.24,32.32] [30.71,30.99] [33.21,33.75] [31.04,31.61]  [29.95,32.69]
N 230198 230197 43881 8548 381
R2 0.04 0.26 0.31 0.68 0.73
Anxiety Admitted -6.96 -6.13 -5.27 -6.23 -6.99
disorder [-7.22,-6.71] [-6.37,-5.88] [-5.75,-4.78] [-6.96,-5.511  [-10.61,-3.37]
Admitted*age 0.27 0.23 0.17 0.25 0.32
[0.26,0.29] [0.21,0.25] [0.14,0.21] [0.18,0.32] [-0.01,0.65]
Constant 32.28 30.86 33.75 31.21 31.6
[32.24,32.32] [30.71,31] [33.43,34.06] [30.8,31.61] [29.56,33.65]
N 209236 209235 32787 4889 215
R2 0.02 0.25 0.3 0.7 0.8
Alcohol-related Admitted -13.17 -9.6 -7.44 -10.77 -8.8
admission [-13.37,-12.97]  [-9.8,-9.41] [-8.05,-6.82]  [-11.33,-10.21] [-12.12,-5.48]
Admitted*age 0.4 0.22 0.22 0.31 0.18
[0.38,0.41] [0.21,0.24] [0.18,0.27] [0.25,0.36] [-0.15,0.5]
Constant 32.28 30.78 33.42 29.91 28.71
[32.24,32.32] [30.64,30.92] [33.06,33.78] [29.59,30.24]  [26.99,30.44]
N 209083 209083 26838 7569 297
R2 0.1 0.3 0.33 0.7 0.75

Notes: OLS estimates for the effect of psychiatric admission with interaction the age of the first
admission (centered at age 42) and lifetime employment years. For further information on the
econometric specification see Table S11.
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Table S14:

"Healthy sibling" effect on lifetime labor market performance by affected sibling’s diagnosis

Outcome Any disorder Psychosis Mood Anxiety Alcohol-related
BL Full BL Full BL Full BL Full BL Full

Lifetime earnings (%)
‘Healthy’ sibling 0.915 0.939 0.895 0.937 0.971 0.979 0.966 0.97 0.865 0.903

95 %CI [0.901,0.929] [0.926,0.951] [0.864,0.925] [0.909,0.966] [0.952,0.991] [0.96,0.997] [0.941,0.99] [0.947,0.993] [0.844,0.884] [0.885,0.921]

P <0.001 <0.001 <0.001 <0.001 0.003 0.022 0.006 0.011 <0.001 <0.001

N 60779 60779 50620 50620 58963 58963 54751 54751 54128 54128
‘Healthy’ twin 0.886 0.907 0.813 0.84 0.946 0.97 0.961 0.936 0.839 0.879

95 %CI [0.829,0.94] [0.854,0.958] [0.689,0.931] [0.718,0.956] [0.871,1.017] [0.9,1.037] [0.876,1.042] [0.852,1.017] [0.747,0.925] [0.798,0.957]

P <0.001 <0.001 0.002 0.006 0.136 0.385 0.355 0.121 <0.001 0.002

N 2953 2953 2431 2431 2894 2894 2696 2696 2636 2636
Lifetime taxable income (%)
‘Healthy’ sibling 0.925 0.948 0.929 0.971 0.972 0.979 0.98 0.983 0.857 0.896

95 %CI [0.909,0.941] [0.933,0.963] [0.889,0.968] [0.933,1.007] [0.952,0.992] [0.959,0.998] [0.95,1.01] [0.954,1.012] [0.836,0.879] [0.876,0.915]

P <0.001 <0.001 <0.001 0.118 0.006 0.027 0.193 0.258 <0.001 <0.001

N 60779 60779 50620 50620 58963 58963 54751 54751 54128 54128
‘Healthy’ twin 0.898 0.923 0.822 0.849 0.941 0.965 0.99 0.972 0.865 0.907

95 %CI [0.844,0.95] [0.874,0.97] [0.718,0.922] [0.749,0.944] [0.873,1.005] [0.902,1.024] [0.89,1.085] [0.878,1.062] [0.771,0.955] [0.825,0.986]

P <0.001 0.001 <0.001 0.002 0.072 0.25 0.837 0.543 0.003 0.02

N 2953 2953 2431 2431 2894 2894 2696 2696 2636 2636
Total employment years (%)
‘Healthy” sibling 0.951 0.966 0.942 0.958 0.98 0.983 0.977 0.984 0.933 0.961

95 %CI [0.944,0.958] [0.96,0.972] [0.925,0.958] [0.944,0.972] [0.97,0.989] [0.975,0.991] [0.965,0.99] [0.973,0.994] [0.922,0.945] [0.952,0.97]

P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.002 <0.001 <0.001

N 60779 60779 50620 50620 58963 58963 54751 54751 54128 54128
‘Healthy’ twin 0.945 0.969 0.944 0.966 0.978 0.999 1.011 0.999 0.922 0.958

95 %CI [0.912,0.978] [0.941,0.997] [0.867,1.019] [0.896,1.036] [0.934,1.02] [0.962,1.035] [0.96,1.061] [0.955,1.043] [0.864,0.98] [0.908,1.006]

P <0.001 0.033 0.146 0.346 0.31 0.959 0.677 0.98 0.008 0.087

N 2953 2953 2431 2431 2894 2894 2696 2696 2636 2636

Notes:Point estimates (with 95 % confidence intervals) refer to relative lifetime labor market performance of healthy individuals who have a sibling
with psychiatric admission history vs. healthy individuals with healthy siblings. The point estimates stem from a specification that include no control
variables (BL) and the full set of background characteristics: sex, birth year, subregion 1970 fixed effects, relative household earnings (parents), the
urban status of residence and total years in follow-up (Full). 95 % confidence intervals and p-value are reported below the healthy sibling (twin)

coefficient.
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