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Abstract

Objective: To investigate risk factors of disability pension (DP) in young adults diagnosed with ADHD in Sweden.
Method: In total, 9718 individuals diagnosed with incident ADHD in young adult age (19-29years) 2006 to 201 I, were
identified through national registers. They were followed for 5years and Cox regression models were applied to analyze
the DP risk (overall and by sex), associated with socio-demographics, work-related factors, and comorbid disorders.
Results: Twenty-one percent of all received DP. Being younger at diagnosis (hazard ratio [HR] = 1.54; 95%confidence
interval [CI] 1.39—1.71); low educational level (HR=1.97; 95%CI 1.60-2.43 for <I0years); work-related factors at baseline
(no income from work [HR=2.64; 95%CI 2.35-2.98] and sickness absence >90days [HR =2.48; 95%CI2.17-2.83]); and
schizophrenia/psychoses (HR=2.16; 95%CI 1.66-2.80), autism (HR=1.87; 95%Cl 1.42-2.46), anxiety (HR=1.34; 95%Cl
[.22—1.49) were significantly associated with an increased risk of DP. Similar risk patterns were found in men and women.
Conclusion: Work-related factors and comorbid mental disorders need to be highlighted in early vocational rehabilitation
for individuals with ADHD. (J. of Att. Dis. 2022; 26(5) 723-734)
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Background 2012), which in turn may decrease one’s work ability (de
Graaf et al., 2008; Fredriksen et al., 2014; Halmoy et al.,
2009; Kiipper et al., 2012). According to a recent Swedish
study of 3 years’ follow-up, compared with the general pop-
ulation, young adults with an ADHD diagnosis had nearly a
12-fold risk of work disability (sum of sickness absence and
disability pension days), compared with a matched national
cohort (Virtanen et al., 2020). Meanwhile, other mental dis-
orders, such as mood and anxiety disorders, and other com-
mon mental disorders, are common comorbidities of ADHD

As a neurodevelopmental disorder, ADHD is usually diag-
nosed in childhood and may further persist into adulthood
(Rydell et al., 2018; Thapar & Cooper, 2016; Thomas et al.,
2015). The prevalence of ADHD in an adult population is
estimated to be around 3.6% in high-income countries,
based on the World Mental Health Surveys (Fayyad et al.,
2017). During the recent years, the number of young adults
diagnosed with ADHD is increasing, both internationally
and in Sweden (Chung et al., 2019; Giacobini et al., 2018;

Polyzoi et al., 2018), making ADHD a considerable public
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ADHD has far-reaching negative impacts on the affected
individuals’ well-being and social integration, posing a
great societal burden (Coghill et al., 2017; Cortese & .
Coghill, 2018; de Graaf et al., 2008; Fredriksen et al., 2014; C,°”fes'°°"d'"$ A}‘thor; . -
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in young adults (Chung et al., 2019; Gnanavel et al., 2019;
Katzman et al., 2017; Sobanski, 2006; Thapar & Cooper,
2016). These mental disorders of ADHD are found to be
associated with a heightened risk of work disability
(Helgesson et al., 2017, 2018).

Previous studies suggested that sociodemographic fac-
tors (such as educational level, type of living area) (Virtanen
et al., 2020), and comorbid mental disorders (depression
and anxiety disorders) (Fredriksen et al., 2014; Halmoy
et al., 2009) may be associated with a higher risk of work
disability in persons with ADHD later in life. Gender differ-
ences in the association between ADHD and work disability
also warrants further attention. Among individuals diag-
nosed with ADHD, women often present fewer symptoms
of hyperactivity, inattention, impulsivity, and externalizing
problem (Gershon & Gershon, 2002). Instead, they tend to
have internalizing problems, leading to a high risk of
comorbid conditions such as depression and anxiety
(Gershon & Gershon, 2002). Meanwhile, gender differ-
ences in sickness absence and disability pension have since
long been established in occupational health (Laaksonen
et al., 2010), and are therefore important aspects to be con-
sidered in the research of ADHD and work disability.

Work participation among young adults with ADHD
diagnosis should be closely monitored and followed in com-
bination with unfavorable baseline work-related factors, in
order to prevent these individuals from being stuck in a state
of labor market marginalization permanently. So far, there is
very little research on the relationship between ADHD and
young adults’ future work disability. The extent of perma-
nent isolation from the labor market for these individuals
remains unknown. The few existing studies are often only
based on small study populations and short follow-up
(Fredriksen et al., 2014; Halmoy et al., 2009; Virtanen et al.,
2020). Therefore, high quality population-based register
studies that investigate long-term work capacity longitudi-
nally among these young adults are highly warranted.

Presently, we employed a large cohort study based on
longitudinal Swedish register data, in order to inform clini-
cians of factors that are associated with a greater risk of
disability pension in patients with ADHD and those patients
that may benefit from early vocational interventions.
Specifically, we aimed to investigate the associations
between disability pension and factors including sociode-
mographic and work-related ones, and comorbid disorders,
in individuals with ADHD. Further, we studied these asso-
ciations separately in men and women.

Methods
Study Population

Using data from Swedish national registers, we identified
all 12,776 young adults between 19 and 29 years of age with

an incident diagnosis of ADHD from specialized health
care between January 2006 and December 2011. The day
of diagnosis was defined as cohort entry date (CED). The
diagnosis of ADHD was defined as having the diagnostic
code (F90) from the International Classification of
Diseases, 10th Revision (ICD-10). Those who had an
ongoing disability pension during the year of their ADHD
diagnosis year were excluded (n=3,058). The final study
population consisted of 9,718 people. The project was
approved by the Regional Ethical Review Board of
Stockholm, Sweden.

National Registers

Microdata were obtained from five national registers and
merged at an individual level using the personal identifica-
tion number given to all residents in Sweden (Ludvigsson
et al., 2009).

From Statistics Sweden: the longitudinal Integration
Database for Health Insurance and Labor Market Studies
(LISA) (Ludvigsson et al., 2019) (sociodemographic infor-
mation: sex, year of birth, educational level, region of birth,
family composition, type of living area, year of emigration;
work-related  information;  income  from  work,
unemployment).

From the National Board of Health and Welfare: the
Prescribed Drug Register (Wettermark et al., 2007) (for pur-
chases of prescribed medications for diabetes); the National
Patient Register (Ludvigsson et al., 2011) primary and sec-
ondary diagnoses for ADHD and all comorbid disorders
during the study period; the Cause of Death Register (for
death date) (Brooke et al., 2017).

From the Swedish Social Insurance Agency (SSIA): The
Microdata for Analyses of Social Insurance (MiDAS)
(Osterlund, 2011), all baseline sickness absence >14 days
(for the employed) and disability pension regarding: date,
duration and grade.

Outcome Measure

The outcome was the granting of disability pension
within a 5-year period after the first ADHD diagnosis in
adult age.

Time-restricted disability pension can be granted to indi-
viduals between 19 and 29years of age, given that their
work capacity is reduced, or compulsory education is not
finished when they become 19years old. Thereafter, if the
same conditions remain, the temporary disability pension
will become permanent when they turn 30years of age
(Swedish Social Insurance Agency, 2012). Disability pen-
sion may be granted at four levels in relation to full working
time (25%, 50%, 75%, and 100%). The grade of disability
pension is based on individuals” health conditions and work
capacity assessed by certified physicians.
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Covariates

Three sets of individual characteristics were investigated:
(1) socio-demographic factors including sex, age, educa-
tional level, region of birth, family composition, and type of
living area; (2) work-related factors including having
income from work, unemployment status, and sickness
absence status at baseline (socio-demographic and work-
related factors were measured during the year before the
year of ADHD diagnosis); and (3) comorbid disorders
based on the primary and secondary diagnoses of inpatient
and specialized outpatient health care during 1 year before
their ADHD diagnosis dates. The Prescribed Drug Register
was used to ascertain the diagnosis of diabetes.

The comorbid diagnoses were categorized as any mental
(depression and bipolar disorders, anxiety and stress-related
disorders, autism-spectrum disorders, substance abuse,
behavioral and emotional disorders, schizophrenia/psy-
chotic disorders, mental retardation, and other mental disor-
ders) and any somatic (musculoskeletal disorders and other
somatic disorders) diagnoses respectively. The detailed cat-
egorization of different covariates and the classification of
comorbid diagnoses is presented in Table 1.

Statistical Analyses

The distribution of different individual characteristics in the
study population was illustrated by descriptive analyses. A
Cox proportional hazard regression (with a module of com-
peting risks) was applied to study the associations between
the risk of disability pension and different covariates.
Hazard ratios (HRs) with 95% confidence intervals (CIs)
were calculated. All included individuals were followed
Syears from the day after CED, until they were granted dis-
ability pension, emigrated from Sweden, died or the end of
follow-up (December 31, 2016), whichever came first.
Besides applying a crude model to analyze the associa-
tions between individual characteristics and the risk of dis-
ability pension, we further performed three adjusted models:
Model 1, with adjustment for sex, age, educational level,
family composition, type of living area and region of birth;
Model 2, with Model 1 and additional adjustment for unem-
ployment, income from work and sickness absence at base-
line; Model 3, the same as Model 2 with further adjustment
for comorbid mental and/or somatic disorders. In order to
study the sex-specific associations, we stratified the above-
mentioned analyses regarding sex. All statistical analyses
were performed using SAS, version 9.4 (SAS Institute Inc.).

Results

The majority of persons diagnosed with ADHD in the study
were men, between the age of 19 and 24 and born in Sweden
(Table 1). At baseline, nearly 65% had some income from

work and over 80% did not have any sickness absence. The
most prevalent comorbid mental disorders were anxiety
and/or stress-related disorders, depression and/or bipolar
disorders, and substance abuse.

Within 5 years, 19% of men and 25% of women (21% of
all, n=2,075) diagnosed with ADHD received disability
pension (Table 2). Compared with men, women had 28%
higher risk of being granted disability pension. People who
received an ADHD diagnosis at the age of 19 to 24 had a
significantly higher risk of being granted disability pension
(HR=1.54, 95%CI 1.39-1.71), compared with those diag-
nosed between 25 and 29. Compared with having high edu-
cational level, the risk of disability pension was 1.47 (95%
CI 1.19-1.82) for those who had medium educational level,
and 1.97 (95% CI 1.60-2.43) for those with low educational
level. Compared with being single without children, being
married and cohabiting with children was associated with a
lower risk of disability pension in the future (HR=0.74,
95%CI 0.61-0.91).

People who did not have any previous income from
work had a more than 2.5-fold risk of receiving disability
pension (HR=2.64, 95% CI 2.35-2.98), compared with
those with some income from work before diagnosis, in the
fully adjusted model (Table 2). Compared with people with
no unemployment during baseline, those who were unem-
ployed for 0 to 6 months at baseline had a slightly lower risk
of disability pension (HR=0.84, 95% CI 0.76-0.93). A2.5-
fold risk of disability pension was seen in people who had
>90 days of sickness absence 1 year before CED (HR=2.48,
95% CI12.17-2.83), compared with those without any regis-
tered sickness absence.

Having schizophrenia/psychoses (HR=2.16, 95%CI
1.66-2.80), autism-spectrum disorders (HR=1.87, 95%CI
1.42-2.46), anxiety and/or stress-related disorders
(HR=1.34, 95%CI 1.22—1.49), and depression and/or bipo-
lar disorders (HR=1.22, 95%CI 1.09-1.36), were associ-
ated with significantly increased risk of disability pension
(Table 2).

Similar tendencies for the associations between most of
the covariates and disability pension were presented in both
genders (Table 3). Men diagnosed with ADHD and who
were married/cohabiting with children in the household,
had a significantly decreased risk of disability pension
(HR=0.61, 95%CI 0.43-0.86), compared with those who
were single and without children. The corresponding risk
was similar among women of different family composi-
tions. Although having no income from work at baseline
increased the risk of disability pension in both men and
women, the risk estimates were, however, slightly higher
for men (HR=3.01, 95%CI 2.53-3.59) compared with
women (HR=2.34, 95%CI 1.99-2.75). The same tendency
was also seen for having sickness absence at baseline.

Men with depression and/or bipolar disorders at baseline
had a nearly 40% increased risk of disability pension
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Table |I. Characteristics of Patients with ADHD, Diagnosed in Specialized Health Care 2006 to 2011 (n=9,718).

N (%)
Sociodemographic factors
Sex
Female 4,166 (42.9)
Male 5,552 (57.1)
Age at diagnosis
| 9—24 years (young) 6,037 (62.1)
25-29years (old) 3,681 (37.9)
Educational level (years)?
Low (<10) 4,665 (48.0)
Medium (10-12) 4211 (43.3)
High (>12) 842 (8.7)
Region of birth
Sweden 8,948 (92.1)
Nordic countries 73 (0.8)
EU27 100 (1.0)
Rest of the world 597 (6.1)
Family composition
Married/cohabiting without children 116 (1.2)
Married/cohabiting with children 744 (7.7)
Single without children 8,318 (85.6)
Single with children 540 (5.6)
Type of living area®
Big cities 3,329 (34.3)
Medium-sized cities 3,567 (36.7)
Small towns 2,822 (29.0)
Work-related factors
Income from work
Yes 6,264 (64.5)
No 3,454 (35.5)
Unemployment at baseline
Odays 5,124 (52.7)
I-180days (short) 3,358 (34.6)
>180days (long) 1,236 (12.7)
Sickness absence at baseline
Odays 8,142 (83.8)
|-90days (short) 660 (6.8)
>90days (long) 916 (9.4)
Comorbid diagnoses
Depression and/or bipolar disorders (ICD-10° F30—F34) 1,688 (17.4)
Anxiety and/or stress-related disorders (ICD-10: F40—-F48) 2,154 (22.2)
Autism-spectrum disorders (ICD-10: F84) 144 (1.5)
Substance abuse (ICD-10: FI0-F19) 1,518 (15.6)
Behavioral and/or emotional disorders (ICD-10: F91-F98) 224 (2.3)
Schizophrenia/psychoses (ICD-10: F20-F29) 129 (1.3)
Mental retardation? (ICD-10: F70-F83, F85-F89) 59 (0.6)
Other mental disorders (ICD-10: Other F) 1,011 (10.4)
Musculoskeletal disorders (ICD-10: M00-M99) 490 (5.0)
Other somatic disorders (ICD-10: all remaining codes®) 4253 (43.8)

2<|Oyears is equivalent to elementary school; 10 to |2years is equivalent to upper and secondary school; and >|2years is equivalent to college/university level.
bBig cities included: Stockholm, Goéteborg and Malmo; medium-sized cities: cities with more than 90,000 inhabitants within 30 km distance from the
center of the city; otherwise small cities/villages.

‘International Classification of Diseases, Version 10 code.

dDisorders of psychological development.

°Except for ICD-10 codes O80 (single delivery) and Z00-Z99 (factors influencing health status and contact with health services).
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compared with those without these disorders, whereas the
risks were similar between women with and without such
diagnoses (Table 3). Having autism-spectrum disorders at
baseline also doubled men’s risk of receiving disability pen-
sion (HR=2.33, 95%CI 1.66-3.27), however, the increased
risk was not observed in women. An elevated risk of dis-
ability pension associated with other mental disorders was
found in women (HR=1.44, 95%CI 1.22—1.69), but not in
men. The risk of disability pension was more evident among
men with comorbid schizophrenia/psychoses (HR=2.40,
1.73-3.33) than among women (HR=1.84, 95%CI
1.18-2.87).

Discussion

In this longitudinal population-based prospective cohort
study on 9,718 young adults diagnosed with ADHD, 21% of
them received disability pension during the 5 years’ follow-
up. An increased risk of future disability pension was asso-
ciated with female sex, younger age at diagnosis, low
educational level, without income from work at baseline,
with long period of sickness absence at baseline, and comor-
bid mental disorders (schizophrenia/psychoses, autism-
spectrum disorders, anxiety, and/or stress-related disorders,
and depression, and/or bipolar disorders).

Both the incidence and prevalence of ADHD has
increased in young women in Sweden, even though the
majority of the young adults with ADHD diagnosis consists
of men (Giacobini et al., 2018; Polyzoi et al., 2018).
Currently, we noted a 23% increased risk of having disabil-
ity pension in young women diagnosed with ADHD, in
comparison with men diagnosed with ADHD. In general,
women are more likely to be granted disability pension than
men (Haukenes et al., 2012; Karlsson et al., 2006), which
also was consistent with our results. Specifically, our find-
ing was in line with two other studies on adults diagnosed
with ADHD: a Swedish study reported a 30% increased risk
of sickness absence and disability pension during a 3-year
follow-up in women with ADHD diagnosis compared with
men (Virtanen et al., 2020), while a Norwegian study found
adoubled risk of work disability among women with ADHD
diagnosis in comparison with men, during an 1-year obser-
vation (Fredriksen et al., 2014). Additionally, in terms of
presented ADHD symptoms, women tend to internalize
problems and have more intellectual impairments than men
(Gershon & Gershon, 2002), which may also pose a chal-
lenge for these women to remain in the workforce.
Conclusively, special attention to the long-term well-being
and work outcomes of these women is called for.

Interestingly, we noted an elevated risk of having dis-
ability pension in patients diagnosed at younger age (19—
24 years) compared with those diagnosed at older age
(25-29years), which was in contrast with a previous study
(Virtanen et al., 2020). One of the plausible explanations

may be that individuals diagnosed at a younger age may
have more troubles caused by ADHD symptoms. These
symptoms such as hyperactivity, inattention and impulsiv-
ity may hamper their life, particularly regarding education.
Due to potential disadvantages in educational attainment,
these individuals may later be more likely to be excluded
from the labor market. Most of the research has so far only
investigated individuals diagnosed with ADHD before
adulthood (Virtanen et al., 2020), which has led us to specu-
late a different long-term work impact of the disease in
young adults with the same diagnosis. Future studies are
warranted for a deeper understanding of these aspects.

In our study, work-related factors, such as having no
income from work and having sickness absence over
90days during the year before CED, were associated with
an increase in the risk of future disability pension. One pos-
sible explanation is that individuals with long-term sickness
absence tended to be in the process for disability pension
(Karlsson et al., 2008) and therefore were more likely to be
have disability pension later. Even though previous studies
have reported higher occurrence of work disability and
workplace difficulties among patients with an ADHD diag-
nosis (de Graaf et al., 2008; Halmoy et al., 2009; Kiipper
et al., 2012; Virtanen et al., 2020), none has investigated the
association between work-related factors at baseline and
longitudinal work outcomes in these individuals. Stratifying
by sex, we further confirmed a similar tendency between a
lower labor market involvement and a higher risk of dis-
ability pension, in both men and women. However, the
association seemed to be slightly more considerable in men
than women. Whether or not it reflected a true gender
impact, more studies are needed in the future.

Comorbid mental disorders are highly related to ADHD,
in terms of etiology (Gnanavel et al., 2019; Katzman et al.,
2017). The complicated nature of ADHD and its relation-
ship with other mental disorders highlight the importance of
elucidating the associations between ADHD, comorbid
mental disorders and work disability among adult patients.
Currently, we noted that some comorbid disorders, were
highly associated with the risk of granted disability pension.
Similar findings have been presented by an earlier Swedish
study, stating that patients with an ADHD diagnosis with
comorbid mental disorders had a nearly 60% risk increase
of having sickness absence and disability pension days than
those without these comorbidities during a 3-year follow-up
(Virtanen et al., 2020). Although the previous study did not
distinguish the subtypes of comorbid mental disorders and
adjusted for only the presence of them as a dichotomous
variable, we were able to further differentiate the various
impact of specific diagnoses in the study.

To illustrate the subtypes of comorbid mental disorders
is critical in designing targeted intervention programs to
prevent potential work disability related to specific sub-
types. In general, ADHD has been shown to have a negative
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impact on one’s attention and cognitive ability (Giacobini
et al., 2018), while it also interacts with patients’ comorbid
mental disorders and other characteristics. Depression and
anxiety, as types of common mental disorders, have been
associated with an increased risk of work disability in adult
ADHD patients (Fredriksen et al., 2014; Helgesson et al.,
2018). Similarly, among individuals diagnosed with ADHD,
we found a 20% higher risk of having disability pension in
those with comorbidities of depression and bipolar disor-
ders, and a 35% higher risk in patients with anxiety and
stress-related disorders. These findings call for awareness
of comorbid mental disorders in the course of work ability
rehabilitation among young adults with ADHD diagnosis.

In the sex-stratified analyses, we found higher risk esti-
mates of disability pension among men with depression and
bipolar disorders than among women with such comorbidi-
ties. Men and women seem to perceive depression differ-
ently (Moller-Leimkiihler, 2002), which may likely lead to
different work disability outcomes. A Brazilian study based
on an occupational setting showed that men workers with
depression tended to have more cognitive dysfunctions than
women, while men also took lengthier period of time off
work due to depression (Wang & Gorenstein, 2015).
Nevertheless, knowledge in gender differences in patients
with ADHD with depression and bipolar as well as comor-
bid diagnoses is lacking. The potential elevated risk of work
disability in men diagnosed with ADHD and other comor-
bid mental disorders reported by our study should therefore
be further elucidated.

Of all the studied comorbid mental disorders, schizo-
phrenia/psychoses rendered the highest risk associated with
receiving future disability pension in patients with ADHD
diagnosis—about a 2-fold risk compared with those patients
with ADHD diagnosis without such disorders. Additionally,
the increased risk was observed in both sexes. Schizophrenia
and psychoses as severe mental disorders have been associ-
ated with high rates of both unemployment and work dis-
ability (Holm et al., 2021; Marwaha et al., 2007; Salkever
et al., 2007). Targeted vocational interventions for them
have been found effective in achieving higher work involve-
ment (Falkum et al., 2017; Tsang et al., 2010). Therefore, it
is important that young individuals with ADHD diagnosis
and schizophrenia/psychoses as comorbid diagnoses are
given extra attention regarding future work outcomes.

Strengths and Limitations

One of the most prominent strengths of our study is the use
of multiple longitudinal population-based Swedish regis-
ters. These registers contain high-quality data covering
information on sociodemographic, work- and health-related
variables for the study population, with long follow-up pos-
sibilities. All the data used were administrative, instead of
self-reported information that is often hampered by

misclassification. The use of these data further ensured the
quality of the information acquired. Besides, our study took
the advantage of complete registration of the relevant infor-
mation in the Swedish labor market which has high work
participation (Gottfries, 2018).

Several limitations were also noted in the study, which
warrant consideration. The diagnosis of incident ADHD
was only based on the specialized healthcare visits that
derived from the National Patient Register, without data
from the primary healthcare. However, according to the rec-
ommendation of ADHD clinical care guideline (Wolraich
et al., 2019), the diagnosis of ADHD should be ascertained
at specialized health care. Thus, the use of only specialized
health care to capture ADHD diagnosis may not have
affected the study results much. Further, we could not mea-
sure age at onset due to the limitation of data sources, that
is, we did not have access to complete data retrospectively.
Secondly, the first 14 days of sickness absence were paid by
the employers and were not included in the data. However,
given the study outcome, that is, as disability pension was
independent of the first 14days of sickness absence, the
lack of this information would not have affected our find-
ings. Thirdly, we did not have access to data on the severity
of ADHD. Future studies with such clinical information on
the disease are warranted.

Conclusion

Special attention should be given to early vocational reha-
bilitation of patients diagnosed with ADHD as young adults,
in order to prevent future long-term marginalization from
the labor market. Risk factors such as previous low involve-
ment in the labor market, common comorbid mental disor-
ders such as depression, bipolar disorders, anxiety, and
stress-related disorders need to be monitored for young
adults with ADHD diagnosis.
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