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Abstract
Objectives Transition into adulthood is a risky period for young people with attention deficit-hyperactivity disorder

(ADHD), but empirical studies on this topic are scarce. This study investigated the association between the level of ADHD

symptoms and transition into adulthood.

Methods Data were collected in the Cohort Study of Substance Use and Risk Factors among a representative sample of

young Swiss men (n = 4681) over three waves. Measures included the level of ADHD symptoms and emerging adulthood

assessed with the Inventory of the Dimensions of Emerging Adulthood and indicators of successful transition into

adulthood.

Results The level of ADHD symptoms was associated with a lower success in the transition into adulthood. Young people

with high level of ADHD symptoms had a reduced increase in indicators of successful transition over time. Inattention

symptoms were more strongly associated with emerging adulthood measures in comparison with hyperactive symptoms.

Conclusions The level of ADHD symptoms may delay the transition into adulthood, especially inattentive symptoms.

Providing tailored interventions to emerging adults with ADHD symptoms may decrease the substantial impairments adults

with ADHD experience in life.
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Introduction

Increasing attention has been dedicated to the transition

from adolescence into adulthood, which is an important life

stage. Emerging adults are a high-risk population for

mental health problems (Arnett et al. 2014). Among others,

attention deficit-hyperactivity disorder (ADHD) is one of

the most common mental health disorders in childhood and

adolescence (on average 5% of the general population)

(Polanczyk et al. 2014; Sayal et al. 2017). It is character-

ized by difficulty paying attention and hyperactivity/im-

pulse control problems. It affects several areas of life, with

for example, impaired academic, occupational, and psy-

chosocial functioning, lack of access and continuity of

health care, comorbid psychiatric disorders, and delin-

quency and criminality (Caci et al. 2014, 2016; Sayal et al.

2017; Sciberras 2014; Shaw et al. 2012). ADHD starts in

childhood, but there is a growing evidence that this dis-

order persists in adulthood (40–60% of the cases) (Ramos-

Quiroga et al. 2013). The interplay between ADHD and

transition into adulthood is therefore of crucial interest but

is still understudied.

Features of ADHD

Based on inattention and hyperactive/impulsive symptoms,

three subtypes of ADHD have been described recently

referred as ‘‘presentations’’ in the DSM-5: the inattentive

presentation comprising individuals with mainly inatten-

tive symptoms, the hyperactive/impulsive presentation

comprising subjects with few or no inattention symptoms

and mainly hyperactive/impulsive symptoms, and the

combined presentation used to describe patients with both

attentional and hyperactive/impulsive symptoms. Young

people with inattention symptoms experience more diffi-

culties with access to care, because they are more likely to

be underdiagnosed (Caci et al. 2016). They also have a

lower academic achievement in comparison with the

hyperactive/impulsive presentation (Polderman et al.

2010). On the contrary, young people with the hyperactive

presentation are more likely to use substances and to have

aggressive behaviors (De Alwis et al. 2014; Evans et al.

2015; Liebrenz et al. 2016). Additionally, the manifestation

of ADHD symptoms differs across the life span. There are

more hyperactive/impulsive symptoms in childhood and

adolescence, and more attentional symptoms in adulthood

(Wilens et al. 2009). The prevalence of inattentive symp-

toms is stable or increase across ages, whereas the preva-

lence of hyperactive/impulsive symptoms decreases during

school years (Döpfner et al. 2015). However, the way

ADHD presentations influence the transition into adulthood

have scarcely been studied.

ADHD has been extensively studied in the two last

decades, but most studies focused on clinical samples or

used a taxonomic definition of ADHD. Studies conducted

among psychiatric populations are often non-representative

of the whole population because they may exclude young

people with undiagnosed and untreated ADHD (Sciberras

2014). Therefore, population-based approaches are needed

to provide robust evidence of the association of ADHD

with outcomes, such as transition into adulthood. Previous

studies on the general population often focused on college

students and included modest sample sizes (Abecassis et al.

2017), and thus, further data among large sample sizes of

non-college youths are needed. Additionally, there is an

increasing evidence that ADHD can be conceptualized as a

continuum, with some symptoms that may occur without

meeting the threshold of the disorder diagnostic (Frazier

et al. 2007; Larsson et al. 2012). For example, Sayal et al.

(2017) reported that 5% of children do not meet the

threshold for ADHD diagnostic, but have substantial dif-

ficulties. Considering ADHD as a continuum would help to

include subthreshold individuals, and investigations on the

general population would provide an ecological overview

of the difficulties that people with ADHD symptoms meet.

ADHD and transition into adulthood

Transition into adulthood is a risky period for ADHD

young people. For example, problems in health care con-

tinuity are well studied (Ginsberg et al. 2014; Lotstein et al.

2008; Moscoso et al. 2015; Okumura et al. 2013; Parsons

et al. 2014; Taylor et al. 2010; Treuer et al. 2017). How-

ever, empirical studies investigating how ADHD influences

the transition into adulthood are scarce (Abecassis et al.

2017). Emerging adulthood is a time during which young

people start to endorse the responsibilities of adults and

have increased demands for self-regulation and organiza-

tion (Abecassis et al. 2017). As a consequence, young

people with ADHD may therefore meet difficulties in their

transition into adulthood.

Measuring transition into adulthood is challenging. It

has often been assessed using social roles of adulthood,

which are sometimes called the ‘‘big five’’ social roles:

educational attainment, employment, partnership, residen-

tial independence, and parenthood (Settersten 2007).

Unfortunately, two major shortcomings reduce the relia-

bility of these indicators of successful transition into

adulthood (Baggio et al. 2015). First, nowadays, the tran-

sition into adulthood is no longer a linear sequence (Seif-

fge-Krenke 2013). There are multiple transition patterns

with discontinuities and reversals. Therefore, the adulthood

markers are no longer good indicators of the transition into

adulthood (Baggio et al. 2015). Second, emerging adult-

hood is not only associated with social roles, but also with
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psychological correlates, such as considering oneself as an

adulthood (Arnett et al. 2014). Adulthood markers do not

capture the way young people feel about their own

emerging adulthood. To overcome these limitations, a

specific scale has been developed, namely the Inventory of

Dimensions of Emerging Adulthood (IDEA, Baggio et al.

2015; Lisha et al. 2012; Reifman et al. 2007). The IDEA

scale tests whether young people are undergoing the tran-

sition into adulthood and the corresponding psychological

changes.

Therefore, this study investigated how ADHD was

associated with transition into adulthood. Using a popula-

tion-based sample of young Swiss men, we compared how

emerging adults experienced their transition into adulthood

and how they achieved to make this transition depending

on their level of ADHD symptoms (including inattention

and hyperactivity presentations in a dimensional perspec-

tive). For this purpose, we used the classic measures of

markers of adult social roles and psychological states

associated with the transition into adulthood (IDEA scale).

Methods

Participants and procedures

This study is a sub-analysis of data collected in the Cohort

Study on Substance Use and Risk Factors (C-SURF), a

longitudinal study designed to assess addictive behaviors

and associated risk factors in a representative population-

based sample of young Swiss men (Gmel et al. 2015). Data

of the three first waves were used for this study. Partici-

pants were enrolled in 2010–2011 during the conscription

in three Swiss national military recruitment centers (cov-

ering 21 of the 26 cantons of the country). All young men

around 20 were eligible for the conscription process, and

the participation was independent from the military

recruitment. The research staff informed all the conscripts

about the cohort study and invited them to participate. Only

participants who were ill during the enrollment or were

randomly selected for another study (CH-X, see Studer

et al. 2013) were not enrolled (n = 627). Of the remaining

6384 conscripts, 4430 (69.4%) agreed to participate and

signed an informed consent. Within two weeks after

enrollment, participants were invited to complete the

questionnaire (online or paper and pen). Reminders were

used to increase the response rate. More information on the

procedures is available in Studer et al. (2013).

At baseline (T0), 5987 conscripts participated in the

study (79.2% of those who gave written consent). The first

follow-up (T1) took place on average 15 months later

(2012–2013). A total of 6020 participants filled out this

follow-up questionnaire (retention rate = 91.2%), but the

study sample also included participants who provided

written consent but did not complete the baseline ques-

tionnaire. At the second follow-up (T2) (on average

49 months after T1, 2016–2017), 5445 participants filled

out the questionnaire (retention rate from T1 = 88.2%,

retention rate from T0 = 84.5%). This study used partici-

pants who answered to T0, T1, and T2 questionnaires

(n = 4924, 82.2% of the baseline sample). Missing values

were listwise deleted, which left a final sample of 4681

(95.1%).

The Lausanne University Medical School’s Clinical

Research Ethics Committee approved the study protocol

(No. 15/07). A previous study reported a small non-re-

sponse bias between respondents and non-respondents

(Studer et al. 2013).

Measures

ADHD

Adult ADHD symptoms were assessed at T0 with the Adult

ADHD Self-Report Scale Screener (ASRS-v1.1, Kessler

et al. 2007). It covers six symptoms based on the DSM-IV

diagnostic criteria over a 12-month period (American

Psychiatric Association 2000). Symptoms are reported on a

five-point scale. We computed a total score for the six

symptoms following Kessler et al. (2007) recommenda-

tions (score ranging from 0 to 24), and also mean scores for

attentional and hyperactive symptoms (respectively, four

and two symptoms) (range 0–4). For descriptive purposes,

we computed the dichotomized ADHD diagnostic, with a

cutoff score of 14 or more, as recommended by van de

Glind et al. (2013). A score of 14 or more means that

individuals fulfill the screener diagnostic criteria for

ADHD.

Psychological states associated with emerging adulthood

We used the Inventory of Dimension of Emerging Adult-

hood short form (IDEA-8, Baggio et al. 2015) to assess

psychological issues of emerging adulthood at T1 and T2.

Participants answered eight questions related to identity

exploration, optimistic lifeview, and instability and

uncertainty associated with emerging adulthood (e.g., ‘‘is

this period of your life…’’ ‘‘a time of experimentation?’’,

‘‘… a time of feeling adult in some ways but not others?’’).

We computed a mean score of all questions, ranging from 1

to 4. A higher score indicates that the participants are

transitioning into adulthood, whereas a lower score indi-

cates that they have not started yet the transition or that

they have reached adulthood.
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Markers of adulthood

Markers of adulthood included completed education (have

completed education or not), living arrangements (inde-

pendent living from parents or not), financial independence

(cover living expenses or not), stable relationship (live with

a partner or not), and parenthood (have children or not)

(Settersten 2007). A total score of markers of adulthood

was computed at T0, T1, and T2, ranging from 0 to 5. Five

corresponds to participants who have transitioned into all

social roles of adulthood.

Covariates

Demographic covariates included age, language (French-

or German-speaking), and parental financial situation at T0

(‘‘below average’’, ‘‘average’’, and ‘‘above average’’).

Participants were also asked whether they were using any

ADHD medication in the previous 12 months (e.g.,

Ritaline�, Modasomil�, Concerta�, Equasym�, Focalin�,

Methylphenidat�, or Strattera�). This question was only

assessed in the second follow-up with a ‘‘yes/no’’ answer.

Statistical analyses

We first computed descriptive statistics for all variables.

Then, multilevel modeling for repeated measures was used

to test the relationship between ADHD and emerging

adulthood measures, with measurement occasions nested

within participants (second-level unit) and a random

intercept. The first set of models was used to predict the

number of adulthood markers: (1a) a model with the whole

ADHD score (between-subject factor) and time (within-

subject factor); (2a) a model with the inattentive and

hyperactive symptoms scores (between-subject factor) and

time (within-subject factor); (1b) the same model as (1a)

including the interaction between the whole ADHD score

and time; and (2b) the same model as (2a) including the

interaction between inattentive symptoms and time and

hyperactive symptoms and time. The second set of models

was used to predict the IDEA score (same four models).

Models (a) tested the main effects of ADHD and time; and

models (b) tested the interaction between ADHD and time

in order to test how participants with high ADHD severity

evolved over time. We controlled for demographic vari-

ables (language, age, and parental financial situation) and

for ADHD medication at T2. We used a Bonferroni cor-

rection to control for family-wise error rate (eight models).

Analyses were performed using R 3.4.3 and the package

lme4 1.1–14.

Results

At T0, participants were on average 20.0 ± 1.2 years.

They were 21.3 and 25.4 at T1 and T2, respectively. A total

of 55.9% spoke French and 44.1% German, and 13.6% of

the participants reported a parental financial situation

below average, whereas 45.1% reported being above

average. On average, the ADHD score was 5.67 ± 4.23

and 4.0% (n = 188) of the participants met the threshold

score of 14. The mean scores of ADHD inattentive

symptoms and hyperactive symptoms were, respectively,

0.85 ± 0.73 and 1.14 ± 1.00. At T2, 1.8% of the partici-

pants (n = 83) reported having medications to treat ADHD

symptoms. On average, the participants had 0.64 ± 0.91

adulthood markers at T0, 1.14 ± 1.04 at T1, and

1.79 ± 1.23 at T2.

The results of the multilevel models are reported in

Table 1. The number of adulthood markers was signifi-

cantly associated with the ADHD whole score (b = - 0.02,

p\ 0.001) and the ADHD inattentive score (b = - 0.15,

p\ 0.001). A higher level of ADHD symptoms was

associated with a lower number of adulthood markers. The

hyperactive score was not significantly associated with

adulthood markers (b = 0.03, p = 0.232). The time was

also associated with the number of adulthood markers

(models 1a, 1b: b = 0.58, p\ 0.001; models 2a, 2b:

b = 0.51, p\ 0.001), with the number of adulthood

markers increasing over time. Finally, there was an inter-

action between time and ADHD whole score (model 1b:

b = - 0.01, p = 0.032) and inattentive score (model 2b:

b = - 0.04, p = 0.044). This negative estimate could be

interpreted as follows: the number of adulthood markers

increased less over time when ADHD severity increased. In

other words, the increase in adulthood makers over time

was less steep for participants with a high ADHD score.

The interaction plot for the ADHD whole score is depicted

in Fig. 1.

IDEA score was also associated with ADHD: a higher

level of ADHD symptoms was associated with a higher

IDEA score for the ADHD whole score (b = 0.02,

p\ 0.001), the inattentive score (b = 0.12, p\ 0.001), and

the hyperactive score (b = 0.02, p = 0.001). The strongest

association was for inattention (b standardized = 0.16)

standardized in comparison with hyperactivity (b standard-

ized = 0.04, not shown in Table 1). There were no signif-

icant effects of time (b = - 0.02, p = 0.072) and no

interaction between time and ADHD scores (b C - 0.02,

p C 0.272).
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Discussion

This study explored how the level of ADHD symptoms was

associated with transition into adulthood among young

Swiss men. To date, several studies focused on the unmet

needs of patients with ADHD transitioning into adulthood

(Ginsberg et al. 2014; Taylor et al. 2010; Treuer et al.

2017), but few empirical studies investigated whether the

level of ADHD symptoms influences the transition into

adulthood itself.

Our study suggested that the level of ADHD symptoms

was associated with an impaired transition into adulthood.

Indeed, participants with high scores of ADHD had a lower

number of adulthood markers and were more likely to have

high scores on the IDEA scale measuring psychological

states associated with the transition into adulthood (e.g.,

feeling the transition into adulthood as a period of expe-

riencing many possibilities, as a period of high pressure,

and as a time of defining oneself). Having a high score of

the IDEA scale means that the individual faces the psy-

chological states of emerging adulthood. Having a low

score can mean either that the individual has not yet

transitioned into emerging adulthood (i.e., is still an ado-

lescent) or has transitioned out of emerging adulthood (i.e.,

is an adult). In our study sample aged 25 on average at T2,

low scores indicate achieved transition into adulthood.

Indeed, emerging adulthood takes place between 18 and 29

(Davis et al. 2018) and these young people cannot be

adolescent anymore. Psychological states of emerging

adulthood include both positive (e.g., experiencing many

possibilities) and negative states (e.g., uncertainty, feeling

uncomfortable being no longer an adolescent but not yet an

adult). These states are positively associated, meaning that

emerging adults experience both positive and negative

states (Baggio et al. 2015). In our study sample, the rela-

tionships between the level of ADHD symptoms and

dimensions of the IDEA were similar to those described for

the whole scale (data not shown). This means that having

high scores of the ADHD scale was not exclusively

Table 1 Associations of

baseline the level of attention

deficit-hyperactivity disorder

symptoms with emerging

adulthood measures over time,

Switzerland (2010–2017)

Model Independent variables Adulthood markers IDEA score

b p b p

Model 1aa ADHD whole score - 0.02 \ 0.001 0.02 \ 0.001

Time 0.58 \ 0.001 - 0.02 0.072

Model 1ba ADHD whole score - 0.01 \ 0.001 0.03 \ 0.001

Time 0.61 \ 0.001 - 0.01 1

ADHD whole score 9 time - 0.01 0.032 - 0.01 0.592

Model 2aa ADHD inattentive score - 0.15 \ 0.001 0.12 \ 0.001

ADHD hyperactive score 0.03 0.232 0.02 0.001

Time 0.51 \ 0.001 - 0.02 0.072

Model 2ba ADHD inattentive score - 0.01 \ 0.001 0.12 \ 0.001

ADHD hyperactive score 0.03 0.704 0.03 \ 0.001

Time 0.61 \ 0.001 0.01 1

ADHD inattentive score 9 time - 0.04 0.044 0.01 1

ADHD hyperactive score 9 time - 0.01 0.934 - 0.02 0.272

ADHD attention deficit-hyperactivity disorder, IDEA Inventory of Dimensions of Emerging Adulthood
aMultilevel models for repeated measures were performed. The models controlled for age, language,

parental financial level, and ADHD medication

Fig. 1 Interaction plot of the number of adulthood markers on

attention deficit-hyperactivity disorder whole score and time,

Switzerland (2010–2017)
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associated with negative psychological states of emerging

adulthood.

In addition to this delayed transition, young people with

a high level of ADHD symptoms were more likely to have

an impaired evolution over time. Indeed, young people

with a high level of ADHD symptoms had a reduced

increase in the number of adulthood markers over time. On

the contrary, psychological states associated with emerging

adulthood were similar over time regardless of the level of

ADHD symptoms.

Therefore, it seems that having a high level of ADHD

symptoms was associated with an impaired transition into

adulthood. Previous studies reported that ADHD is asso-

ciated with a lower academic achievement (Polderman

et al. 2010), problems related to romantic relationships

(Babinski et al. 2011; Wymbs et al. 2012), and financial

stress in adulthood (Brook et al. 2013). These factors can

be markers of adulthood (i.e., completed education,

stable relationship, and financial independence), and

therefore, our results were in line with previous findings.

However, to our knowledge, this is the first study showing

that the level of ADHD symptoms may delay the transition

into adulthood. Young people with a high level of ADHD

symptoms did not only face difficulties in adopting social

roles of adulthood, but also had psychological states—and

psychological issues, such as uncertainty and instability—

of emerging adulthood. This suggested that they feel less

like adults than young people without ADHD symptoms or

with a low level of ADHD symptoms.

Inattentive symptoms were more strongly associated

with delayed transition into adulthood in comparison with

hyperactive symptoms. Having high scores on the inat-

tentive symptoms appeared as a risk factor for the transi-

tion into adulthood. Previous studies highlighted several

issues associated with this presentation (Polderman et al.

2010). Clinicians should be aware that young people with

inattentive symptoms face specific adverse aspects of

functioning. These youths should be at focus for early

diagnostic and treatment.

This study had some limitations. First, the sample

included only males. The prevalence rate of ADHD is

lower among females in comparison with males, but

females are more likely to have the inattentive presentation

and persistent ADHD in adulthood (Williamson and

Johnston 2015). Data among females are needed to confirm

our findings across both genders. Regarding the sample’s

representativeness, another limitation was that we do nei-

ther have information on the differences in demographics

and clinical characteristics of the participants in the five

missing cantons (including the Italian-speaking canton

Tessin and cantons with important cities in the German-

speaking part of Switzerland such as Zurich) compared to

the rest of the country nor on the reasons for not being

enrolled for conscription. However, important German-

and French-speaking cities were part of the study (Basal,

Geneva, and Lausanne); thus, we did not expect severe bias

compared with the rest of Switzerland. Nevertheless,

strictly speaking, our sample was not representative of

Switzerland as a whole.

A third shortcoming was that ADHD was assessed using

a self-reported screening, and further studies should use

clinical interviews to provide a formal diagnostic of

ADHD. However, the ASRS is a reliable tool with good

psychometric properties (Kessler et al. 2007; van de Glind

et al. 2013), and the prevalence rate of ADHD (4%) was

similar to those obtained in other studies (Polanczyk et al.

2014; Sayal et al. 2017). Another limitation was that we did

not control for ADHD treatment at T0 and T1. At T2, only

medications were considered. Only a very small proportion

of participants used ADHD medication at T2 (1.8%). When

these participants were excluded from the analyses, the

results remained similar as those presented in the results

section. Even if this sensitivity analysis yielded similar

findings, future studies should control for other treatments

such as psychotherapy and distinguish between stimulants

and other medications. Information on the continuity of

ADHD treatment between adolescence and adulthood

would also be useful to achieve a better understanding of

the impact of the level of ADHD symptoms on the tran-

sition into adulthood. Finally, we did not control for other

psychiatric disorders and future studies should address this

limitation by measuring a large range of psychiatric con-

ditions along with the level of ADHD symptoms. Other

confounding factors such as cognitive level and general

functioning may also influence adult’s outcomes and

therefore should be taken into consideration in future

studies. Overall, our study’s results should be interpreted

cautiously.

To conclude, this study showed that the level of ADHD

symptoms may delay the transition into adulthood and

evidence-based treatments are especially needed to prevent

impaired transition into adulthood for young people with

ADHD. Young people with inattentive symptoms or sub-

threshold ADHD should not be neglected. Helping

emerging adults with ADHD symptoms may decrease the

substantial impairments adults with ADHD experience in

their personal and professional life.
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