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Introduction: Long-term medication use is a recommended treatment for
attention-deficit/hyperactivity disorder (ADHD), however, discontinuation
is common. Non-medical factors which might influence initiation and
discontinuation are understudied. Therefore, we investigated how different
sociodemographic factors and comorbidities were associated with the initiation
and discontinuation of ADHD medication use among young adults.

Methods and results: We conducted a population-based prospective cohort
study using individually linked administrative register data, in which we included
all individuals residing in Sweden, between the age of 19 and 29 who were first
diagnosed with ADHD between January 2006 and December 2016 (n=59224).
ADHD medication initiation was defined as the first prescription of ADHD
medication in the period from 3months before to 6months after the cohort entry
date. Those who initiated ADHD medication were followed up for medication use
until discontinuation, death/emigration, or until 2019. Logistic and Cox regression
models were used to investigate the associations between sociodemographics,
health-related predictors and initiation, as well as discontinuation. Overall, 48.7%
of the 41399 individuals initiated ADHD medication, most often methylphenidate
(87%). Among the initiators, 15462 (77%) discontinued medication use during the
follow-up (median time: 150days). After mutually adjusting all other predictors,
initiation was positively associated with older age, male sex, higher level of
education, and negatively associated with living at home with parents, immigrant
status, being unemployed during the year before inclusion, being on disability
pension, having autism, substance use, schizophrenia-spectrum disorders,
other mental disability/developmental disorders, cardiovascular diseases or
previous accidents. Discontinuation was positively associated with being born
abroad, living in big cities, being unemployed during the year before inclusion,
having cancer, and negatively associated with a higher educational level, having
depression, anxiety or stress-related disorder, autism spectrum disorder or
diabetes.
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Conclusion: Besides medical factors, sociodemographics, such as educational
attainment and immigrant status might also play a role in the initiation and
discontinuation of ADHD medication use among young adults newly diagnosed

with ADHD.

attention deficit and hyperactivity disorder, medication use, population-based,
initiation, discontinuation

Introduction

Attention-deficit/hyperactivity disorder (ADHD) is a common
neuropsychiatric functional disorder, including symptoms such as
attention deficiencies, problems with controlling the activity level,
and impulsiveness that might affect social life, educational attainment,
and workability negatively (1-4). The estimated prevalence of ADHD
is 3-5% among adults in high-income countries (5), and the number
of diagnosed cases among young adults is increasing (6-8).

The usual and recommended treatment for ADHD is multimodal
treatment with or without the use of ADHD-related medications to
facilitate everyday functioning both in the family and at work or
school (9, 10). In Sweden, four stimulants, i.e., methylphenidate,
lisdexamfetamine, dexamphetamine, and amphetamine, and one
non-stimulant, i.e., atomoxetine (together with guanfacine) are the
five main active substances prescribed for patients with ADHD with
a primary choice of methylphenidate, but dexamphetamine and
guanfacine are only approved for use among children and teenagers
(11, 12). Based on individual needs, medication can be used in
combination, such as stimulants together with non-stimulant, and in
different forms, such as extended-release forms. Evidence from
clinical trials in adults shows a good short-term effect of ADHD
medication on improving functional ability through relieving core
symptoms of ADHD such as difficulties in concentration, planning,
13, 14). The effect of
ADHD medication on long-term outcomes is less researched, but

organizing, and regulating emotions (1, 7

some studies suggest that it might improve symptoms (11, 15), and
decrease the risk of unemployment (16) and unintentional
injuries (17).

In general, stimulants seem to be more efficacious to alleviate
symptoms of ADHD than non-stimulants, but the side effects of
stimulants can hinder tolerability in some individuals (11, 18, 19).
While adherence to ADHD medication is important to achieve the
desired treatment outcomes, discontinuation is common regardless
of pharmacological treatment options (20) but varies by the form and
types of medication (14, 19). A study on ADHD medication
adherence between 2006 and 2009 in Sweden found that in 3 years
50% of individuals discontinued their medication use (21). However,
it is less known besides individual variation of tolerability of ADHD
medication, what role socioeconomic, work-and health-related
factors have in the initiation, discontinuation, and long-term
adherence to ADHD medication.

Among children, low socioeconomic status, social adversities,
and mental comorbidities were associated with a higher probability
of ADHD medication initiation (22-25). Furthermore, low

socioeconomic status and comorbid mental disorders have also been
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associated with lower adherence to ADHD medication (15, 26). There
is, however, less research on the association between different patient-
related factors such as sociodemographic, work-and health-related
factors and comorbidities and ADHD medication adherence among
young adults diagnosed with ADHD. Previous studies were
conducted either in smaller samples or in selected populations (26—
29). As underdiagnosis and undertreatment among young adults with
ADHD can lead to difficulties at work, during education or in family
relations, and contribute to the development of comorbid mental
disorders (30), we intend to address the current knowledge gaps and
investigate predictors of initiation and discontinuation of ADHD
medication in a population-based cohort of young adults using
administrative register data with nationwide coverage.

We aimed to investigate how different sociodemographic,
work-and health-related factors and comorbidities were associated
with the initiation and discontinuation of ADHD medication use
among young adults.

Methods
Study population

In this register-based study, all individuals residing in Sweden,
who were between the age of 19 and 29 and first diagnosed with
ADHD between January 2006 and December 2016 (N=61507) were
included (Figure 1). The date of the diagnosis of ADHD was
considered to be the cohort entry date. ADHD diagnosis was
defined from inpatient or specialized outpatient care records by the
International Classification of Diseases, Version 10 (ICD-10) (31)
as code F90. Patients who were using ADHD medication already
4-9 months before diagnosis were excluded (Figure 1).

Data source

Individual-level microdata from administrative national
registers were linked through the unique (de-identified) personal
identification number (32). Inpatient and specialized outpatient care
data from the National Patient Register were used to identify ADHD
and comorbidities by ICD-10 codes (33). Purchased medication data
were obtained from the Prescribed Drug Register, which covers 99%
of prescribed drug expenditures in pharmacies in Sweden, using
Anatomical-Therapeutic-Chemical (ATC) classification codes (34).
Dates of death were obtained from the Cause of Death Register (35).
These registers are held by the National Board of Health and Welfare.
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Inviduals aged 19-29 years old, liv-
ing in Sweden and diagnosed by
Attention Deficit Hyperactivity Dis-
order (ADHD) between 2006-2016
(N=61 507)

Flowchart of the selection of study participants

Excluded
Those with previous diagnosis (n=2283)

Not using ADHD medication 4-
9 months prior the diagnosis
Included in the initiation analysis
(N=41 399)

Using medication during the washout period
(N=17 825)
Missing information on predictors? N=77

Excluded
Did not initiated ADHD medication (N=14 216)

Initiated ADHD medication
(N=20 179)

Discontinued use (N=15 462)
Censored due to death (N=38)
Emigrated (N=12)

FIGURE 1
Selection of study participants.

Initiated ADHD diagnosis use later than 6 months
after diagnosis (N=7004)

Sociodemographic and labor market data were derived from the
Longitudinal Database for Health Insurance and Labor Market
Studies (LISA) held by Statistic Sweden (36). Information on length
and grade of sickness absence spells longer than 14days and
disability pension were obtained from the Microdata for Analyses of
Social Insurance (MiDAS), from the Swedish Social Insurance
Agency (37).

Outcome measures

All purchases of dispensed ADHD medications by the following
ATC codes were included: centrally acting sympathomimetics
(N06BA), clonidine (C02ACO01), and guanfacine (C02AC02). These
medications have been used as a treatment for ADHD internationally
(38), and except for clonidine, all are registered as treatment options
for ADHD in Sweden. However, to cover the whole range of
medication and to be sure that we captured all medications that can
be used in ADHD treatment, we also included clonidine. Drug use
periods were modeled by the PRE2DUP method by calculating
sliding daily dose averages in defined daily doses for each specific
drug (39).

Initiation of ADHD medication was defined as the first
prescription in the period from 3 months before to 6 months after
the cohort entry date, and individuals were categorized as initiators
vs. non-initiators. Those who initiated ADHD medication were
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followed up for persistence of ADHD drug use until discontinuation
of use (second outcome measure), by censoring to death or
emigration, 2years after initiation and end of data linkage on
December 31, 2016. We defined discontinuation of ADHD
medication use if the drug use period ended before the end of the
follow-up. Polytherapy was defined as initiating more than one
ADHD drug at the same time.

Predictors

Several sociodemographic, work-and health-related factors and
comorbidities were considered as possible predictors of initiation and
discontinuation of ADHD medication use. Sociodemographic factors
were assessed at the end of the year preceding the ADHD diagnosis
and included level of education [low (<9 years); medium (10-12 years);
high-level education (>13)], family situation (married/cohabiting and
living without children; married/cohabiting and living with children;
single/divorced/separated/widowed and living without children;
single/divorced/separated/widowed and living with children; age
younger than 20years old and living with parents), country of birth
(Sweden; other than Sweden), living region (big cities; medium-sized
cities; small cities/villages). The following work and health-related
factors were considered: being unemployed the year before the ADHD
diagnosis (no; 1-180days; >180days), having sickness absence
allowance over continuous 14 days periods (no; 14-90 days; >90 days)
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or being on disability pension at the time of the diagnosis. Psychiatric
comorbidities were identified by ICD-10 codes from specialized
outpatient and inpatient health within 2 years before the cohort entry
date: depression/bipolar disorder (F30-34); anxiety and stress-related
disorders (F40-48); autism-spectrum disorders (F84); substance use
disorders (F10-19); behavioral and emotional disorders, excluding
ADHD (F91-98); mental disability/developmental disorders (F70-89);
schizophrenia-spectrum disorders (F20-29); other mental disorders
(other F codes). Somatic comorbidities were categorized as
musculoskeletal disorder (M00-M99); asthma (J45); diabetes (E10-
E11); cancer (C00-D48); cardiovascular diseases (I00-199); accidents
(S00-S99); and other somatic disorders (other codes except O.80 and
700-99).

Statistical analyses

The distributions of study variables for the total population and
by initiation and discontinuation are presented as a mean value and
the standard deviation for continuous variables, and the number of
individuals and percentages for categorical variables. Logistic
regression was used to analyze the association between each predictor
and the initiation of ADHD medication (the reference category was
“non-initiation”). Odds ratios (ORs) with 95% confidence intervals
(CIs) were calculated for the crude model and by adjusting to the
other predictors simultaneously. Cox proportional hazard regression
was used to estimate the hazard of discontinuation of medication use
compared with continuous use during the follow-up. Crude and
multi-adjusted hazard ratios (HR) and 95% ClIs were calculated.

Results
Initiation

Of the 59224 individuals with the first ADHD diagnosis, 41399
did not use medication during 4-9 months before diagnosis and were
therefore included in this study (Figure 1). The distribution of study
variables for these individuals is presented in Table 1. Among them,
20179 individuals (48.7%) initiated any ADHD medication use
between 3 months before and 6 months after the date of the diagnosis
(Figure 1). The majority (87%) of them initiated methylphenidate,
7.2% initiated atomoxetine, and 3.8% initiated lisdexamfetamine
(Table 2; Supplementary Table S1). Overall 14216 (34.3%) individuals
did not initiate ADHD medication during the entire follow-up and
7004 (16.9%) initiated medication later than 6 months after the date
of ADHD diagnosis.

The distribution of predictors by initiation is presented in Table 2.
In the unadjusted model, age, sex, education, family situation, country
of birth, living region, sickness absence during the previous year, and
disability pension at baseline as well as comorbid mental and somatic
disorders were associated with initiation. After mutually adjusting for
all other predictors, older age, male sex, higher level of education,
living in larger cities or smaller cities, villages compared with medium-
sized cities were positively associated with the initiation of ADHD
medication (Figure 2; Supplementary Table S2). Being <20 years old
and living at home with parents, being born abroad, having
unemployment days during the previous year, being on disability
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TABLE 1 Characteristics of study participants (N=41399).

Mean age (SD)
Male sex % (N)
Level of education % (N)
Compulsory (<9years)
Secondary (10-12years)
University, college (>13 years)
Unknown
Family situation % (N)
Married/living with partner without children
Married/living with partner with children
Single/divorced/separated/widowed without children
Single/divorced/separated/widowed with children
Child (<20years old) and living with parents
Country of birth % (N)
Sweden
Other
Type of living area % (N)
Large cities
Medium-sized cities
Small cities/villages/rural area
Unemployment during the previous year % (N)
No unemployment
1-180 days
180 days
Sickness absence during the previous year % (N)
<14days
14-90 days
>90 days
On disability pension % (N)
Psychiatric comorbidities % (N)
Depression or bipolar disorder
Anxiety and stress-related disorders
Autism-spectrum disorder
Substance abuse
Behavioral and emotional disorders
Mental disability/developmental disorders
Schizophrenia/psychoses
Other mental disorders
Somatic co-morbidities % (N)
Musculoskeletal disorders
Asthma
Diabetes
Cancer
Cardiovascular disease
Accidents

Other somatic disorders

21.5(3.2)

55.4 (22940)

54.4 (22518)
33.6 (13918)
6.2 (2578)

5.8 (2385)

0.8 (312)
5.0 (2059)
52.6 (21776)
3.6 (1473)

38.1 (15779)

92.8 (38436)

7.2 (2963)

37.1 (15346)
34.8 (14401)

28.2 (11652)

70.4 (29137)
26.2 (10830)

3.5 (1432)

88.7 (36717)
5.2 (2149)
6.1 (2533)

20.2 (8361)

21.7 (9000)
27.6 (11426)
10.4 (4306)
13.5 (5598)
3.1 (1275)
4.1 (1690)
1.7 (699)

12.2 (5058)

5.7 (2365)
1.3 (539)
1.0 (419)
1.4 (570)
1.2 (476)

12.2 (5033)

39.0 (16135)
(Continued)
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TABLE 1 (Continued)

Other medication use % (N)

Antidepressant 37.0 (15336)
Hypnotic 23.4 (9667)
Anxiolytic 22.1(9147)
Antipsychotic 10.9 (4497)

SD, standard deviation.

pension, having comorbid mental disorders, e.g., autism, substance
use, schizophrenia-spectrum disorders, other mental disability/
developmental disorders, or comorbid somatic diseases, e.g.,
cardiovascular diseases or accidents were negatively associated with
the initiation of ADHD medication in the multivariate analysis
(Figure 2; Supplementary Table S2).

Discontinuation

Among those who initiated ADHD medication, 15462 (76.6%)
discontinued medication use during the follow-up. Overall, 38
individuals died, and 13 individuals emigrated during the follow-up
(Figures 1, 3B). The median person-time of first ADHD medication
use during the follow-up was 150days (interquartile range (IQR):
57-425days). The median time of medication use among those who
discontinued was 124days (IQR 48-342), 60.1% (N=10358) had
discontinued within 6 months and 76.4% (N=13180) had discontinued
within 1year. The time to discontinuation is presented in Figures 3A,
B. Of those who discontinued use, 66.8% (1n=10325) re-initiated use
later during the follow-up. The median time to reinitiation was 91 days
(IQR: 43-258). For further analysis, long-acting and short-acting
methylphenidate use were combined, as they followed similar
discontinuation patterns. The distribution of study variables by
discontinuation among those who initiated ADHD medication and the
associations between the predictors and discontinuation are shown in
Table 2, Figure 4, and Supplementary Table S2, respectively.

In the crude analysis, age, educational level, family situation,
country of birth, sickness absence in the previous year, mental and
somatic comorbidities, and type of medication were associated with
discontinuation. In the multivariate analysis being born abroad, living
in big cities, being unemployed during the previous year, having
cancer, and initiating atomoxetine or lisdexamfetamine compared
with methylphenidate was positively associated with medication
discontinuation. A higher educational level, depression, anxiety or
stress-related disorder, autism spectrum disorder or diabetes were
negatively associated with ADHD medication discontinuation. Of
those who discontinued ADHD medication use during the follow-up
(N=15462), 66.8% (N=10325) re-initiated medication use later
during the follow-up. The mean time to re-initiation was 245 days (SD
394), median time was 91 days (IQR 43-258).

Discussion
Summary of The findings

In this population-based study, 48.7% of young adults, who were
diagnosed with ADHD for the first time in adult age started medication
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3 months before and 6 months after the diagnosis of ADHD. Among
those who started medication, 76.6% discontinued the first choice of
medication within the first 2 years. Initiation and discontinuation of
ADHD medication use
sociodemographic and clinical characteristics. Older age, higher

were associated with different
educational level, and being born in Sweden were associated with a
higher chance of initiation and a lower chance of discontinuation.
Female sex, living in medium-sized cities, being <20 years and living at
home, being on disability pension or being unemployed, and having
comorbid mental disorders or cardiovascular disorders were associated
with a lower probability of initiation of ADHD medication independent
from the other predictors. Family situation, comorbid mental or
somatic disorders, and type of medication were independent predictors
for medication discontinuation.

Comparison with previous studies

There are only a few studies that investigated predictors of ADHD
medication use in adults, most of the previous studies were conducted
among children and adolescents. The rate of initiation of medication
was similar to those observed in children and adolescents (40).

Concerning initiation, the most comprehensive register-based
study conducted in the United States among individuals younger than
21years old found similar results to our study in which male sex and
higher socioeconomic status were positively associated with ADHD
medication initiation (24). A United Kingdom study, including children
and young individuals, described a social gradient in the initiation of
ADHD medication, with lower odds of ADHD medication initiation
among those with social deprivation (22). While we did not measure
social gradient, we found that educational level, which is in strong
correlation with social status, was one of the strongest predictors of
initiation of ADHD medication. Besides education, being born abroad
was negatively associated with ADHD medication initialization in our
study. A study among refugee minors in Sweden also reported lower use
of ADHD medication among non-accompanied refugees compared
with Swedish-born (41). While the two studies cannot be compared
directly, both of them suggested a lower initiation of ADHD medication
within the immigrant population. Immigrants in general might
be prone to underutilizing psychiatric health care (41-44), but other
factors such as cultural beliefs and attitudes toward behavioral
symptoms and medication of ADHD (45, 46), health literacy (47),
language problems, or occupation might also contribute to less frequent
medication initiation. A study among children, who were born between
1995 and 2004 in Sweden, found that children who had only foreign-
born parents were less likely to use medication compared with children
who had at least one Swedish-born parent, suggesting that ADHD
medication use might be influenced by cultural factors (46).

Similar to our findings among adults, mental comorbidities were
associated with a lower likelihood of ADHD treatment initiation
among youth (24) and children (29). Mental comorbidities might be a
barrier to ADHD medication initiation due to the possible drug
interactions between ADHD medication and other psychotropics (48,
49). Treatment guidelines for ADHD with comorbid mental disorders,
such as psychosis, bipolar disorder, substance abuse, severe depression,
and anxiety recommend treating the more severe condition first in the
case of contraindication of ADHD medication with other
psychotropics (11, 50). For example, there are some safety concerns
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TABLE 2 Distribution of predictors by associated with initiating (vs. not initiating) and discontinuing medication use among study participants use.

Not initiating Initiator Not discontinued Discontinued
N=21220 N=20179 N=4717 N=15462
Mean age (SD) 21.0 (3.1) 22,0 (3.2) 22.8(3.2) 21.8(3.2)
%N
Men 41.9 (8899) 47.4 (9560) 47.4 (1391) 47.4 (8169)

Level of education

Unknown 9.0 (1901) 2.4 (484) 1.5 (45) 2.6 (439)
Compulsory 58.8 (12469) 49.8 (10049) 35.6 (1045) 52.2 (9004)
Secondary 28.1 (5958) 39.5 (7960) 49.3 (1447) 37.8 (6513)
University, college 4.2 (892) 8.4 (1686) 13.5 (396) 7.5 (1290)
Family situation
Married/living with partner without children 0.7 (146) 0.8 (166) 0.9 (43) 0.8 (123)
Married/living with partner with children 3.9 (818) 6.2 (1241) 7.8 (367) 5.7 (874)
Single/divorced/separated/widowed without children 48.1 (10203) 57.4 (11573) 63.8 (3011) 55.4 (8562)
Single/divorced/separated/widowed with children 2.9 (624) 4.2 (849) 4.7 (223) 4.1 (626)
Child (<20years old) living at home 44.4 (9429) 31.5 (6350) 22.8 (1073) 34.1(5277)
Country of birth
Sweden 92.3 (19575) 93.5 (18861) 93.9 (4431) 93.3 (14430)
Other 7.8 (1645) 6.5 (1312) 6.1 (286) 6.7 (1032)
Living region
Big cities 33.4 (7092) 40.9 (8255) 40.0 (1887) 41.2 (6367)
Medium-sized cities 37.7 (7996) 31.7 (6405) 31.7 (1494) 31.8 (4911)
Small cities/villages 28.9 (6132) 27.4 (5520) 28.3 (1336) 27.1 (4184)

Unemployment during the previous year

No 70.7 (15010) 70.0 (14127) 71.3 (3361) 69.6 (10766)
1-180 days 25.8 (5478) 26.5 (5352) 25.0 (1179) 27.0 (4173)
>180 days 3.5 (732) 3.5 (700) 3.8 (177) 3.4(523)

Sickness absence during the previous year

No 90.6 (19215) 86.7 (17502) 83.5(3937) 87.7 (13565)

1-90 days 4.2 (882) 6.3 (1267) 7.6 (357) 5.9 (910)

>90 days 5.3 (1123) 7.0 (1410) 9.0 (423) 6.4 (987)
On disability pension at baseline 29.4 (6243) 10.5 (2118) 10.3 (485) 10.6 (1633)

Mental comorbidities

Depression or bipolar disorder 20.8 (4423) 22.7 (4577) 25.2(1189) 21.9 (3388)
Anxiety and stress-related disorders 27.2 (5767) 28.0 (5659) 31.5(1486) 27.0 (4173)
Autism-spectrum disorder 11.9 (2521) 8.9 (1785) 10.0 (470) 8.5 (1315)
Substance abuse 14.4 (3052) 12.6 (2546) 11.7 (552) 12.9 (1994)
Behavioral and emotional disorders 3.3(691) 2.9 (584) 2.7 (126) 3.0 (458)
Mental disability/developmental disorders 5.3 (1126) 2.8 (564) 2.5(118) 2.9 (446)
Schizophrenia/psychoses 2.2 (458) 1.2 (241) 1.1 (53) 1.2 (188)
Other mental disorders 12.0 (2546) 12.5 (2512) 13.7 (646) 12.1 (1866)
Somatic comorbidities
Musculoskeletal disorders 5.5(1173) 5.9(1192) 6.3 (298) 5.8 (894)
Asthma 1.4 (286) 1.3 (253) 1.3 (61) 1.2 (192)
Diabetes 1.1 (228) 1.0 (191) 1.2 (55) 0.9 (136)
Cancer 1.3 (273) 1.5 (297) 1.2 (56) 1.6 (241)
(Continued)
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TABLE 2 (Continued)

10.3389/fpsyt.2023.1152286

Not initiating Initiator Not discontinued Discontinued
N=21220 N=20179 N=4717 =15462
Cardiovascular disease 1.4 (291) 0.9 (185) 0.9 (41) 0.9 (144)
Accidents 12.8 (2707) 11.5 (2326) 11.6 (548) 11.5(1778)
Other somatic disorders 39.1 (8290) 38.9 (7845) 39.6 (1869) 38.7 (5976)
Initial ADHD medication
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Atomoxetine Not applicable 7.2 (338) 13.9 (2146)
Lisdexamfetamine Not applicable 3.8(179) 2.5 (387)
Other Not applicable 0.7 (33) 0.6 (89)
Polytherapy Not applicable 1.3 (63) 0.9 (143)
SD, standard deviation.
Age 1.05 (1.04-1.06) Do
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Born outside of Sweden 0.82 (0.76-0.89) —e—i :
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Small cities/villages 1.18 (1.12-1.24) —e—i
Unemployment during the previous year
No 1.00 ¢
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>180 days 0.79 (0.71-0.89) —e—i
SA during the previous year
No 1.00 L4
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Behavioral and emotional disorders 1.10 (0.98-1.24) H——
Musculoskeletal disorders 1.04 (0.95-1.14) ——e——
Other mental disorders 1.03 (0.97-1.10) ot
Cancer 1.01 (0.84-1.20) —_—
Diabetes 0.99 (0.81-1.22) —_— i
Depression or bipolar disorder 0.98 (0.93-1.04) |—0—1
Asthma 0.97 (0.81-1.16) —————i
Other somatic disorders 0.96 (0.91-1.00) —o—
Anxiety and stress-related disorders 0.93 (0.88-0.97) —o—
Accidents 0,91 (0.85-0.97) ——i :
Mental disability/ developmental disorder 0.82 (0.74-0.92) ——
Autism-spectrum disorder 0.81 (0.76-0.87) —e— :
Substance use disorder 0.80 (0.75-0.85) —e—i
Schizophrenia-spectrum disorder 0.73 (0.62-0.87) —e— :
Cardiovascular disease 0.69 (0.57-0.84) —— :
T T T
0.5 1.0 15
HR (95% CI)
FIGURE 2
Associations between predictors and initiation of medication use for attention deficit hyperactivity disorder (odds ratios and 95% confidence intervals
comparing initiators with non-initiators).

about the co-medication of drugs used in ADHD with antipsychotics
(51) and with some antidepressants (50). Furthermore, there are some
concerns, that using stimulants in comorbid substance use disorders
might increase the risk of relapse (18), however, there are also results
showing that methylphenidate and lisdexamphetamine use might
prevent substance use episodes in ADHD patients (52) or
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hospitalization and all-cause mortality among individuals with
amphetamine use disorder (53), and untreated ADHD itself is a risk
factor for future substance use disorder (50).

There were only a few studies that investigated ADHD medication
adherence and discontinuation in adults and they described a similarly
high rate of discontinuation similar to ours (29, 54, 55). In our study,
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polytherapy, initiation with two or more drugs at the same time.

(A) Time to discontinuation of attention deficit hyperactivity disorder medication use (N=20179). (B) Time to discontinuation of use for 5 most
common initial attention deficit hyperactivity disorder medication (other medications have very few users). LA, long-acting; SA, short-acting;

the vast majority of individuals with newly diagnosed ADHD initiated
methylphenidate, as methylphenidate is the recommended first-line
medication for ADHD in Sweden (11) due to the best balance in
effectiveness and side effects (50). We found that methylphenidate
initiation was associated with a lower likelihood of discontinuation
compared with other medications, which is reassuring, concerning the
pharmacological characteristics of methylphenidate, as effectiveness
and side effects of ADHD medication have been described as the
strongest predictors of adherence and discontinuation (29). The
higher risk of discontinuation of atomoxetine might be explained by
the described common side effects, such as loss of appetite, nausea,
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sleep problems, dry mouth, erectile dysfunction, and headaches which
might explain the lower tolerability compared with the other
medications, but also may be due to the described lower efficacy of
atomoxetine to alleviate ADHD symptoms (15, 19, 56).

Concerning sociodemographic factors, we found that lower
educational level, and country of birth but not male sex were
predictors of discontinuation. Among adolescents and young
individuals, male sex and higher education were associated with better
adherence to ADHD treatment in a United States register-based study
(24). A current review of factors influencing ADHD medication
adherence in adults concluded that sex, younger age, and lower
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FIGURE 4

Associations between predictors and discontinuation of attention deficit hyperactivity disorder (ADHD) medication (hazard ratios and 95% confidence
intervals comparing those who discontinued with those who continued ADHD during the follow-up.

HR (95% CI)

education were the most common factors that were associated with
both early and later phases of medication discontinuation (29).
Concerning sex, both female and male sex predicted medication
discontinuation in different studies (29), and some studies reported
no medication use difference between women and men (57). This
heterogeneity of results might be explained partly due to the different
definitions of medication discontinuation and adherence (27) but also
differences in study design, study population, or the different
socioeconomic environments, healthcare, and drug reimbursement
practices might contribute to this inconsistency (58). Therefore, the
role of social and economic factors and cultural differences in
adherence to ADHD medication needs more research, especially as
they might be the possible starting point for developing interventions
such as targeted patient education, that have been suggested to
improve medication adherence among individuals with ADHD (29).

Concerning mental comorbidities, similar to our results, some
studies also described a lower risk of ADHD medication
discontinuation among adults with mental comorbidities compared to
those without (29). Among children, psychiatric comorbidities and
concomitant use of psychiatric medication were also described as
factors that were associated with higher adherence (29). The reason for
these findings is not clear, but ADHD symptoms may make it difficult
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for patients to keep a consistent medication regime and a good daily
routine (50), whereas patients with other mental comorbidities may
have already developed better compliance with medication use through
previous healthcare contacts, psychoeducation and therapies (29).

Strengths and limitations

The major strength of this study was that it covers the whole
population of Sweden regardless of socioeconomic or health status or
other factors. All residents, who have been in contact with secondary
health care due to ADHD are captured, therefore the results are
representative of the whole Swedish population, and the large sample
size allows us to investigate a wide range of sociodemographic and
health-related predictors. However, ADHD is often diagnosed by the
DSM IV and DSM-5 diagnostic criteria which limitedly resemble the
diagnostic criteria of ICD-10 which is registered in the National
Patient Register (59). Another strength of our study is that the use of
high-quality information from administrative registers ascertained a
lower likelihood of misclassification on medication use,
sociodemographic, and health-related information better than self-
reported information. On the other hand, there might be some
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possible important predictors that were not available in our data, such
as initiation of psychotherapies, symptoms of ADHD, or reported side
effects of medication use, which might lead to medication
discontinuation. Another limitation is that the Prescribed Drug
Register only includes information on dispensed medication, therefore
we had no information on prescribed but not dispensed medications
(i.e., primary non-adherence). Furthermore, we had no reliable
information for which indication the medication was prescribed,
therefore we only included those medications in our analysis which
are among the recommended ones and registered for ADHD in
Sweden. Oft-label use for ADHD of other medications, for example,
bupropion, were therefore not included among the ADHD
medications, however, it is unlikely that this would influence the
results considerably. Furthermore, information on comorbidities was
accessed through the National Patient Register, therefore comorbidities
diagnosed only in primary health care were not identified. Finally, our
results can only be generalized for individuals diagnosed with ADHD
in young adulthood. Individuals with childhood ADHD probably
have experienced more severe symptoms, are more likely to have other
comorbidities associated with worse prognosis (60), and might
be more hindered to achieve a higher level of education. Our study
results can have limited generalizability to countries with different
social insurance and health care systems or in different stages of
economic development, such as countries with fewer resources, less
equal access to health care services or higher rates of medication
co-payment. Therefore, socioeconomic differences might play a much
larger role in such countries for starting and maintaining medication
use among individuals with ADHD compared with Sweden.

Conclusion

The results of this population-based study suggest that besides
medical factors, sociodemographics, such as educational attainment
and country of birth might also play a role in the initiation and
discontinuation of ADHD medication use among young adults newly
diagnosed with ADHD. Future studies need to focus on understanding
the mechanism behind these differences in medication initiation and
discontinuation as a proxy of medication adherence and identify patient
groups who require extra support for achieving treatment targets.

Data availability statement

The data analyzed in this study is subject to the following licenses/
restrictions: The project utilized data from the REWHARD consortium,
supported by the Swedish Research Council (VR grant number. 2017-
00624). These data cannot be made publicly available due to privacy
regulations. According to the General Data Protection Regulation, the
Swedish law SES 2018:218, the Swedish Data Protection Act, the
Swedish Ethical Review Act, and the Public Access to Information and
Secrecy Act, these types of sensitive data can only be made available for
specific purposes, including research, that meet the criteria for access
to these type of sensitive and confidential data as determined by a legal
review. Requests to access these datasets should be directed to Kristina
Alexanderson (kristina.alexanderson@ki.se).

Frontiers in Psychiatry

10

10.3389/fpsyt.2023.1152286

Ethics statement

This project was evaluated and approved by the regional ethical
review board in Stockholm, Sweden. The ethical committee approval
number is 2007/762-31. The ethical review board approved the study
and waived the requirement that informed consent of research subjects
should be obtained. Written informed consent for participation was not
required for this study in accordance with the national legislation and
the institutional requirements.

Author contributions

KGé, HT, EB, SR, KGu, AT, LE, EM-R, and MH contributed to the
conceptualization and design of the study, the interpretation of the
results, the critical revision of the manuscript draft. MH provided
funding for the research. HT run the analysis. KGé drafted the
manuscript. All authors approved the publication content and agree
to be accountable for all aspects of the work in ensuring that questions
related to the accuracy or integrity of any part of the work are
appropriately investigated and resolved.

Funding

This work was financially supported by a research grant from AFA
Forsdkring (grant number 180295, receiver: MH). We utilized data
from the REWHARD consortium supported by the Swedish Research
Council (grant number 2017-00624). There was no additional external
funding received for this study. The funders had no role in study
design, data collection and analysis, decision to publish, or preparation
of the manuscript.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Supplementary material

The Supplementary material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fpsyt.2023.1152286/
full#supplementary-material

frontiersin.org


https://doi.org/10.3389/fpsyt.2023.1152286
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
mailto:kristina.alexanderson@ki.se
https://www.frontiersin.org/articles/10.3389/fpsyt.2023.1152286/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyt.2023.1152286/full#supplementary-material

Gémes et al.

References

1. Cortese S, Adamo N, Del Giovane C, Mohr-Jensen C, Hayes AJ, Carucci S, et al.
Comparative efficacy and tolerability of medications for attention-deficit hyperactivity
disorder in children, adolescents, and adults: a systematic review and network meta-
analysis. Lancet Psychiatry. (2018) 5:727-38. doi: 10.1016/S2215-0366(18)30269-4

2. de Graaf R, Kessler RC, Fayyad J, ten Have M, Alonso ], Angermeyer M, et al. The
prevalence and effects of adult attention-deficit/hyperactivity disorder (ADHD) on the
performance of workers: results from the WHO world mental health survey initiative.
Occup Environ Med. (2008) 65:835-42. doi: 10.1136/0em.2007.038448

3. Kipper T, Haavik J, Drexler H, Ramos-Quiroga JA, Wermelskirchen D, Prutz C,
et al. The negative impact of attention-deficit/hyperactivity disorder on occupational
health in adults and adolescents. Int Arch Occup Environ Health. (2012) 85:837-47. doi:
10.1007/500420-012-0794-0

4. Helgesson M, Bjorkenstam E, Rahman S, Gustafsson K, Taipale H, Tanskanen A,
et al. Labour market marginalisation in young adults diagnosed with attention-deficit
hyperactivity disorder (ADHD): a population-based longitudinal cohort study in
Sweden. Psychol Med. (2021) 53:1224-32. doi: 10.1017/50033291721002701

5. Fayyad J, Sampson NA, Hwang I, Adamowski T, Aguilar-Gaxiola S, Al-Hamzawi
A, et al. The descriptive epidemiology of DSM-IV adult ADHD in the World Health
Organization world mental health surveys. Atten Defic Hyperact Disord. (2017) 9:47-65.
doi: 10.1007/s12402-016-0208-3

6. Chung W, Jiang SE, Paksarian D, Nikolaidis A, Castellanos FX, Merikangas KR, et al.
Trends in the prevalence and incidence of attention-deficit/hyperactivity disorder
among adults and children of different racial and ethnic groups. JAMA Netw Open.
(2019) 2:e1914344-4. doi: 10.1001/jamanetworkopen.2019.14344

7. Giacobini M, Medin E, Ahnemark E, Russo LJ, Carlqvist P. Prevalence, patient
characteristics, and pharmacological treatment of children, adolescents, and adults
diagnosed with ADHD in Sweden. ] Atten Disord. (2018) 22:3-13. doi:
10.1177/1087054714554617

8. Polyzoi M, Ahnemark E, Medin E, Ginsberg Y. Estimated prevalence and incidence
of diagnosed ADHD and health care utilization in adults in Sweden - a longitudinal
population-based register study. Neuropsychiatr Dis Treat. (2018) 14:1149-61. doi:
10.2147/NDT.S155838

9. Geffen J, Forster K. Treatment of adult ADHD: a clinical perspective. Ther Adv
Psychopharmacol. (2018) 8:25-32. doi: 10.1177/2045125317734977

10. Utredning och diagnostik av ADHD hos vuxna. Brosyr av Socialstyrelsen,
Likemedelsverket, Tandvards-och likemedelsférméansverket, Statens beredning for
medicinsk utvardering, Folkhalsomyndigheten [Internet]. (2014). Available at: https://
www.socialstyrelsen.se/globalassets/sharepoint-dokument/artikelkatalog/
kunskapsstod/2014-10-35.pdf (Accessed November 25, 2021).

11. Lakemedel vid adhd - behandlingsrekommendation: Information fran Likemedelsverket
(2016) 27:13-24.

12. Edvinsson D. Attention deficit/hyperactivity disorder in adults - prevalence,
psychiatric comorbidities and long-term outcome [thesis]. Uppsala: Uppsala University.
(2017).

13. Coghill DR, Banaschewski T, Soutullo C, Cottingham MG, Zuddas A. Systematic
review of quality of life and functional outcomes in randomized placebo-controlled
studies of medications for attention-deficit/hyperactivity disorder. Eur Child Adolesc
Psychiatry. (2017) 26:1283-307. doi: 10.1007/s00787-017-0986-y

14. Stuhec M, Luki¢ P, Locatelli I. Efficacy, acceptability, and tolerability of
Lisdexamfetamine, mixed amphetamine salts, methylphenidate, and Modafinil in the
treatment of attention-deficit hyperactivity disorder in adults: a systematic review and
meta-analysis. Ann Pharmacother. (2019) 53:121-33. doi: 10.1177/1060028018795703

15. Fredriksen M, Peleikis DE. Long-term pharmacotherapy of adults with attention
deficit hyperactivity disorder: a literature review and clinical study. Basic Clin Pharmacol
Toxicol. (2016) 118:23-31. doi: 10.1111/bcpt.12477

16.Li L, Chang Z, Sun J, Jangmo A, Zhang L, Andersson LM, et al. Association
between pharmacological treatment of attention-deficit/hyperactivity disorder and long-
term unemployment among working-age individuals in Sweden. JAMA Netw Open.
(2022) 5:€226815-5. doi: 10.1001/jamanetworkopen.2022.6815

17. Ghirardi L, Larsson H, Chang Z, Chen Q, Quinn PD, Hur K, et al. Attention-
deficit/hyperactivity disorder medication and unintentional injuries in children and
adolescents. ] Am Acad Child Adolesc Psychiatry. (2020) 59:944-51. doi: 10.1016/j.
jaac.2019.06.010

18. Chang Z, Quinn PD, O’Reilly L, Sjélander A, Hur K, Gibbons R, et al. Medication
for attention-deficit/hyperactivity disorder and risk for suicide attempts. Biol Psychiatry.
(2020) 88:452-8. doi: 10.1016/j.biopsych.2019.12.003

19. Bolea-Alamaiiac B, Nutt DJ, Adamou M, Asherson P, Bazire S, Coghill D, et al.
Evidence-based guidelines for the pharmacological management of attention deficit
hyperactivity disorder: update on recommendations from the British Association for
Psychopharmacology. ] Psychopharmacol. (2014) 28:179-203. doi: 10.1177/
0269881113519509

20. Edvinsson D, Ekselius L. Six-year outcome in subjects diagnosed with attention-
deficit/hyperactivity disorder as adults. Eur Arch Psychiatry Clin Neurosci. (2018)
268:337-47. doi: 10.1007/s00406-017-0850-6

Frontiers in Psychiatry

11

10.3389/fpsyt.2023.1152286

21. Zetterqvist J, Asherson P, Halldner L, Langstrom N, Larsson H. Stimulant and
non-stimulant attention deficit/hyperactivity disorder drug use: total population study
of trends and discontinuation patterns 2006-2009. Acta Psychiatr Scand. (2013)
128:70-7. doi: 10.1111/acps.12004

22.Nunn SPT, Kritsotakis EI, Harpin V, Parker J. Social gradients in the receipt of
medication for attention-deficit hyperactivity disorder in children and young people in
Sheffield. BJPsych Open. (2020) 6:e14. doi: 10.1192/bjo.2019.87

23. Hjern A, Weitoft GR, Lindblad E. Social adversity predicts ADHD-medication in
school children-a national cohort study. Acta Paediatr. (2010) 99:920-4. doi: 10.1111/j.
1651-2227.2009.01638.x

24. Chen CY, Gerhard T, Winterstein AG. Determinants of initial pharmacological
treatment for youths with attention-deficit/hyperactivity disorder. J Child Adolesc
Psychopharmacol. (2009) 19:187-95. doi: 10.1089/cap.2008.096

25. Kamimura-Nishimura KI, Epstein JN, Froehlich TE, Peugh J, Brinkman WB,
Baum R, et al. Factors associated with attention deficit hyperactivity disorder medication
use in community care settings. J Pediatr. (2019) 213:155-162.el. doi: 10.1016/j.
jpeds.2019.06.025

26. Charach A, Fernandez R. Enhancing ADHD medication adherence: challenges
and opportunities. Curr Psychiatry Rep. (2013) 15:371-1. doi: 10.1007/
s11920-013-0371-6

27.Khan MU, Aslani P. A review of measures used to examine medication adherence
in people with ADHD at initiation, implementation and discontinuation of
pharmacotherapy. Res Social Adm Pharm. (2020) 16:277-89. doi: 10.1016/j.
sapharm.2019.06.001

28. Skoglund C, Brandt L, Almqvist C, BM DO, Konstenius M, Franck ], et al. Factors
associated with adherence to methylphenidate treatment in adult patients with
attention-deficit/hyperactivity disorder and substance use disorders. J Clin
Psychopharmacol. (2016) 36:222-8. doi: 10.1097/JCP.0000000000000501

29. Khan MU, Aslani P. A review of factors influencing the three phases of medication
adherence in people with attention-deficit/hyperactivity disorder. J Child Adolesc
Psychopharmacol. (2019) 29:398-418. doi: 10.1089/cap.2018.0153

30. Ginsberg Y, Quintero J, Anand E, Casillas M, Upadhyaya HP. Underdiagnosis of
attention-deficit/hyperactivity disorder in adult patients: a review of the literature. Prim
Care Companion CNS Disord. (2014) 16:PCC.13r01600. doi: 10.4088/PCC.13r01600

31. Internationell statistisk klassifikation av sjukdomar och relaterade hélsoproblem.
Svensk version [international statistical classification of diseases and related health
problems, Swedish version]. Visteras: Socialstyrelsen; National Board of Health and
Welfare (2010).

32. Ludvigsson JE Otterblad-Olausson P, Pettersson BU, Ekbom A. The Swedish
personal identity number: possibilities and pitfalls in healthcare and medical research.
Eur J Epidemiol. (2009) 24:659-67. doi: 10.1007/s10654-009-9350-y

33. Ludvigsson JE, Andersson E, Ekbom A, Feychting M, Kim JL, Reuterwall C, et al.
External review and validation of the Swedish national inpatient register. BMC Public
Health. (2011) 11:450. doi: 10.1186/1471-2458-11-450

34. Wettermark B, Hammar N, Fored CM, Leimanis A, Otterblad Olausson P,
Bergman U, et al. The new Swedish prescribed drug register—opportunities for
pharmacoepidemiological research and experience from the first six months.
Pharmacoepidemiol Drug Saf. (2007) 16:726-35. doi: 10.1002/pds.1294

35. Brooke HL, Talbick M, Hornblad J, Johansson LA, Ludvigsson JE, Druid H, et al.
The Swedish cause of death register. Eur ] Epidemiol. (2017) 32:765-73. doi: 10.1007/
s10654-017-0316-1

36. Ludvigsson JE, Svedberg P, Olén O, Bruze G, Neovius M. The longitudinal
integrated database for health insurance and labour market studies (LISA) and its use
in medical research. Eur ] Epidemiol. (2019) 34:423-37. doi: 10.1007/s10654-019-00511-8

37.Niklas O. MiDAS - sjukpenning och rehabiliteringspenning (MiDAS - sickness
benefit and rehabilitation allowance). In: Osterlund N, editor. Stockholm: Swedish Social
Insurance Agency (2011).

38. Nazarova VA, Sokolov AV, Chubarev VN, Tarasov VV, Schiéth HB. Treatment of
ADHD: drugs, psychological therapies, devices, complementary and alternative
methods as well as the trends in clinical trials. Front Pharmacol. (2022) 13:1066988. doi:
10.3389/fphar.2022.1066988

39. Tanskanen A, Taipale H, Koponen M, Tolppanen AM, Hartikainen S, Ahonen R,
et al. From prescription drug purchases to drug use periods — a second generation
method (PRE2DUP). BMC Med Inform Decis Mak. (2015) 15:21. doi: 10.1186/
512911-015-0140-z

40.Stuhec M, Locatelli I. Age-related pharmacotherapy of attention deficit
hyperactivity disorder in Slovenia in children and adolescents: a population-based study.
Eur Psychiatry. (2017) 42:129-33. doi: 10.1016/j.eurpsy.2017.01.002

41. Axelsson L, Bddrnhielm S, Dalman C, Hollander AC. Differences in psychiatric
care utilisation among unaccompanied refugee minors, accompanied migrant minors,
and Swedish-born minors. Soc Psychiatry Psychiatr Epidemiol. (2020) 55:1449-56. doi:
10.1007/s00127-020-01883-z

42.Taipale H, Niederkrotenthaler T, Helgesson M, Sijbrandij M, Berg L,
Tanskanen A, et al. Initiation of antidepressant use among refugee and Swedish-

frontiersin.org


https://doi.org/10.3389/fpsyt.2023.1152286
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://doi.org/10.1016/S2215-0366(18)30269-4
https://doi.org/10.1136/oem.2007.038448
https://doi.org/10.1007/s00420-012-0794-0
https://doi.org/10.1017/S0033291721002701
https://doi.org/10.1007/s12402-016-0208-3
https://doi.org/10.1001/jamanetworkopen.2019.14344
https://doi.org/10.1177/1087054714554617
https://doi.org/10.2147/NDT.S155838
https://doi.org/10.1177/2045125317734977
https://www.socialstyrelsen.se/globalassets/sharepoint-dokument/artikelkatalog/kunskapsstod/2014-10-35.pdf
https://www.socialstyrelsen.se/globalassets/sharepoint-dokument/artikelkatalog/kunskapsstod/2014-10-35.pdf
https://www.socialstyrelsen.se/globalassets/sharepoint-dokument/artikelkatalog/kunskapsstod/2014-10-35.pdf
https://doi.org/10.1007/s00787-017-0986-y
https://doi.org/10.1177/1060028018795703
https://doi.org/10.1111/bcpt.12477
https://doi.org/10.1001/jamanetworkopen.2022.6815
https://doi.org/10.1016/j.jaac.2019.06.010
https://doi.org/10.1016/j.jaac.2019.06.010
https://doi.org/10.1016/j.biopsych.2019.12.003
https://doi.org/10.1177/0269881113519509
https://doi.org/10.1177/0269881113519509
https://doi.org/10.1007/s00406-017-0850-6
https://doi.org/10.1111/acps.12004
https://doi.org/10.1192/bjo.2019.87
https://doi.org/10.1111/j.1651-2227.2009.01638.x
https://doi.org/10.1111/j.1651-2227.2009.01638.x
https://doi.org/10.1089/cap.2008.096
https://doi.org/10.1016/j.jpeds.2019.06.025
https://doi.org/10.1016/j.jpeds.2019.06.025
https://doi.org/10.1007/s11920-013-0371-6
https://doi.org/10.1007/s11920-013-0371-6
https://doi.org/10.1016/j.sapharm.2019.06.001
https://doi.org/10.1016/j.sapharm.2019.06.001
https://doi.org/10.1097/JCP.0000000000000501
https://doi.org/10.1089/cap.2018.0153
https://doi.org/10.4088/PCC.13r01600
https://doi.org/10.1007/s10654-009-9350-y
https://doi.org/10.1186/1471-2458-11-450
https://doi.org/10.1002/pds.1294
https://doi.org/10.1007/s10654-017-0316-1
https://doi.org/10.1007/s10654-017-0316-1
https://doi.org/10.1007/s10654-019-00511-8
https://doi.org/10.3389/fphar.2022.1066988
https://doi.org/10.1186/s12911-015-0140-z
https://doi.org/10.1186/s12911-015-0140-z
https://doi.org/10.1016/j.eurpsy.2017.01.002
https://doi.org/10.1007/s00127-020-01883-z

Gémes et al.

born youth after diagnosis of a common mental disorder: findings from the
REMAIN study. Soc Psychiatry Psychiatr Epidemiol. (2021) 56:463-74. doi: 10.1007/
s00127-020-01951-4

43. Graetz V, Rechel B, Groot W, Norredam M, Pavlova M. Utilization of health care
services by migrants in Europe-a systematic literature review. Br Med Bull. (2017)
121:5-18. doi: 10.1093/bmb/1dw057

44. Rahman S, Filatova S, Chen L, Bjérkenstam E, Taipale H, Mittendorfer-Rutz E.
Trajectories of antidepressant use and characteristics associated with trajectory groups
among young refugees and their Swedish-born peers with diagnosed common mental
disorders-findings from the REMAIN study. Soc Psychiatry Psychiatr Epidemiol. (2022)
57:305-17. doi: 10.1007/s00127-021-02139-0

45. Ghosh M, Holman CDJ, Preen DB. Identifying cross-cultural variations in
psychostimulant use for attention deficit hyperactivity disorder using linked data. Child
Adolesc Psychiatry Ment Health. (2017) 11:16. doi: 10.1186/s13034-017-0152-9

46. Arat A, Ostberg V, Burstrom B, Hjern A. ADHD medication in offspring of
immigrants — does the income level of the country of parental origin matter? BMC
Psychiatry. (2018) 18:3. doi: 10.1186/512888-017-1572-z

47.Pierce CD, Reid R. Attention deficit hyperactivity disorder: assessment and
treatment of children from culturally different groups. Semin Speech Lang. (2004)
25:233-40. doi: 10.1055/s-2004-833671

48. Emilsson M, Gustafsson P, Ohnstrém G, Marteinsdottir I. Impact of personality
on adherence to and beliefs about ADHD medication, and perceptions of ADHD in
adolescents. BMC Psychiatry. (2020) 20:139. doi: 10.1186/s12888-020-02543-x

49. Solmi M, Fornaro M, Toyoshima K, Carvalho AF, Kéhler CA, Veronese N, et al.
Systematic review and exploratory meta-analysis of the efficacy, safety, and biological
effects of psychostimulants and atomoxetine in patients with schizophrenia or
schizoaffective disorder. CNS Spectrums. (2019) 24:479-95. doi: 10.1017/
$1092852918001050

50. Kooij JJS, Bijlenga D, Salerno L, Jaeschke R, Bitter I, Baldzs J, et al. Updated
European consensus statement on diagnosis and treatment of adult ADHD. Eur
Psychiatry. (2019) 56:14-34. doi: 10.1016/j.eurpsy.2018.11.001

51. Gough M, Noonan M. A review of the motherhood wage penalty in the
United States. Sociol Compass. (2013) 7:328-42. doi: 10.1111/s0c4.12031

Frontiers in Psychiatry

12

10.3389/fpsyt.2023.1152286

52. Steinhausen HC, Bisgaard C. Substance use disorders in association with attention-
deficit/hyperactivity disorder, co-morbid mental disorders, and medication in a
nationwide sample. Eur Neuropsychopharmacol. (2014) 24:232-41. doi: 10.1016/j.
euroneuro.2013.11.003

53. Heikkinen M, Taipale H, Tanskanen A, Mittendorfer-Rutz E, Lihteenvuo M,
Tiihonen J. Association of Pharmacological Treatments and Hospitalization and death
in individuals with amphetamine use disorders in a Swedish Nationwide cohort of 13
965 patients. JAMA Psychiatry. (2022) 80:31-9. doi: 10.1001/jamapsychiatry.2022.3788

54. Mohr-Jensen C, Lange AM, Thomsen PH, Daley D. Treatment of ADHD in adults
- prevalence of discontinuation and associated factors — results from a cross-sectional
analysis of Danish register data. Nord ] Psychiatry. (2020) 74:479-88. doi:
10.1080/08039488.2020.1740781

55. Mattingly GW, Wilson ], Ugarte L, Glaser P. Individualization of attention-deficit/
hyperactivity disorder treatment: pharmacotherapy considerations by age and co-
occurring conditions. CNS = Spectrums. (2021) 26:202-21. doi: 10.1017/
$1092852919001822

56. Graham J, Coghill D. Adverse effects of pharmacotherapies for attention-deficit
hyperactivity disorder: epidemiology, prevention and management. CNS Drugs. (2008)
22:213-37. doi: 10.2165/00023210-200822030-00003

57. Sobanski E, Retz W, Fischer R, Ose C, Alm B, Hennig O, et al. Treatment adherence
and persistence in adult ADHD: results from a twenty-four week controlled clinical trial
with extended release methylphenidate. Eur Psychiatry. (2014) 29:324-30. doi: 10.1016/j.
eurpsy.2013.08.004

58. Manteuffel M, Williams S, Chen W, Verbrugge RR, Pittman DG, Steinkellner A.
Influence of patient sex and gender on medication use, adherence, and prescribing
alignment with guidelines. ] Women's Health. (2014) 23:112-9. doi: 10.1089/
jwh.2012.3972

59. Doernberg E, Hollander E. Neurodevelopmental disorders (ASD and ADHD):
DSM-5, ICD-10, and ICD-11. CNS Spectr. (2016) 21:295-9. doi: 10.1017/
$1092852916000262

60. Katzman MA, Bilkey TS, Chokka PR, Fallu A, Klassen L]. Adult ADHD and
comorbid disorders: clinical implications of a dimensional approach. BMC Psychiatry.
(2017) 17:302. doi: 10.1186/s12888-017-1463-3

frontiersin.org


https://doi.org/10.3389/fpsyt.2023.1152286
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://doi.org/10.1007/s00127-020-01951-4
https://doi.org/10.1007/s00127-020-01951-4
https://doi.org/10.1093/bmb/ldw057
https://doi.org/10.1007/s00127-021-02139-0
https://doi.org/10.1186/s13034-017-0152-9
https://doi.org/10.1186/s12888-017-1572-z
https://doi.org/10.1055/s-2004-833671
https://doi.org/10.1186/s12888-020-02543-x
https://doi.org/10.1017/S1092852918001050
https://doi.org/10.1017/S1092852918001050
https://doi.org/10.1016/j.eurpsy.2018.11.001
https://doi.org/10.1111/soc4.12031
https://doi.org/10.1016/j.euroneuro.2013.11.003
https://doi.org/10.1016/j.euroneuro.2013.11.003
https://doi.org/10.1001/jamapsychiatry.2022.3788
https://doi.org/10.1080/08039488.2020.1740781
https://doi.org/10.1017/S1092852919001822
https://doi.org/10.1017/S1092852919001822
https://doi.org/10.2165/00023210-200822030-00003
https://doi.org/10.1016/j.eurpsy.2013.08.004
https://doi.org/10.1016/j.eurpsy.2013.08.004
https://doi.org/10.1089/jwh.2012.3972
https://doi.org/10.1089/jwh.2012.3972
https://doi.org/10.1017/S1092852916000262
https://doi.org/10.1017/S1092852916000262
https://doi.org/10.1186/s12888-017-1463-3

	The role of sociodemographic and clinical factors in the initiation and discontinuation of attention deficit hyperactivity disorder medication among young adults in Sweden
	Introduction
	Methods
	Study population
	Data source
	Outcome measures
	Predictors
	Statistical analyses

	Results
	Initiation
	Discontinuation

	Discussion
	Summary of The findings
	Comparison with previous studies
	Strengths and limitations

	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note
	Supplementary material

	References

