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Introduction

Attention-Deficit Hyperactivity Disorder (ADHD), with the
core symptoms in attention, hyperactivity, and impulsiveness,
is the most common psychiatric disorder among children and
adolescents. Previously, ADHD was assumed to be a childhood
behavioral disorder, however, several follow-up studies indicate
that 50-78% of children diagnosed with ADHD continue to have
the symptoms in adulthood [1-5]. In addition, individuals with
late-onset ADHD have been described suggesting that ADHD
can develop across the entire lifespan [2,6-8].

Reported estimates of ADHD prevalence vary markedly, pri-
marily because of methodological differences across studies.
The worldwide pooled prevalence of ADHD among children
and adolescents has been estimated to be 5.3% [9] whilemore
recent meta-analyses have suggested a slightly higher preva-
lence (~7%) [10,11]. In contrast, the average prevalence of
ADHD in the general adult population is between 1.1-5% [12-
14] but these estimates might be grossly underestimated and
suffer from ascertainment biases related to the high number
of unrecognizedand inaccurately diagnosed adults [12,15-17].
None-the-less, both symptoms related to inattention and hy-
peractivity have been shown to be rather common (~60%) in
the general population which underline that ADHD symptoms
form a continuum [18].

Itis generally accepted that ADHD symptoms manifest differ-
ently between genders and that boys are more often affected
than girls [19-23]. However, this gender-discrepancy varies
across ADHD subtypes and tends to level off into adulthood
where men and women are almost equally affected [12,24-26].
This shift in sex ratio towards similar prevalence’s may reflect
that young girls primarily are affected by the often undetected
inattention subtype [27-29]. In addition to gender, follow-up
studies have suggested that ADHD symptomatology differs over
time and in particular changes during adolescence. In adult-
hood, the hyperactivity-impulsiveness subtypes of ADHD often
become less apparent whereas the inattention subtype seems
to persist [1,3,17,30—-33]. This lack in symptom profile stability
during life has called for more adult-specific diagnostic criteria
for ADHD subtypes [34].

One of the most commonly used ADHD screening instru-
ments in adults is the Adult ADHD Self-Report Scale V1.1 (ASRS)
developed by the working group of adult ADHD for the World
Health Organization (WHO) [35]. The ASRS consists of an 18-
item scale evaluating the dimensions of inattention and hyper-
activity-impulsiveness subtypes of ADHD in adults. Multiple
published studies find that the ASRS is a reliable and valid in-
strument for screening for ADHD symptoms in adults in clinical
and community samples [36,37]. Since the ASRS is designed for
unsupervised self-reporting of ADHD symptoms and, in addi-
tion, is both time-efficient and cost-effective it has been widely
used in large scale studies [12,14,37-41]. The use of different
scoring methods and cut-off values of the ASRS in the literature
has been controversial [35-37]. The most widely use diversion
of the ASRS is the fast 6-items ASRS screener that was originally
extracted by stepwise logistic regression from the full 18-item
ASRS scale [35]. The 6-item ASRS screener has been shown to
outperform the 18-item ASRS with respect to sensitivity, speci-
ficity, and accuracy [37]. Two alternative ASRS scoring methods
have, in addition, been used which either assess the total sum
score of all 18 items (with a predefined cut-off value) or a sepa-
ration of the 18-items into two subscales - with nine items each
- evaluating either symptoms of inattention or hyperactivity-im-

pulsiveness corresponding to the DSM-IV symptoms of ADHD
[35-37].

Aims of the study

The aim of the study is to estimate the prevalence of self-
reported ADHD symptoms in healthy adults from the Danish
Blood Donor Study. Since several scoring methods of the ASRS
exist, we here used the three most commonly reported scoring
methods in the literature in order to compare estimates within
the study population and across studies. We examine the sex
and age related variations in self-reported ADHD symptoms and
subtypes.

Materials and methods
Study population

A total of 27,315 participantswere included in the present
study. Data were collected between May 1,2015 and February
1,2017 as part of the Danish Blood Donor Study (DBDS; www.
dbds.dk) [42,43]. In brief, the DBDS is an ongoing multicenter,
population-based study and biobank initiated in 2010. To date,
more than 110,000 voluntary blood donors from blood banks
across Denmarkhave been included. Preliminary data suggest
a response rate of 95% among invited blood donors [42]. All
participants are between 18 and 67 years of age, are generally
healthy and un-medicated [44]. At enrollment, oral and written
informed consent is obtained from all participants and a digi-
tal tablet-based questionnaire including the ASRS is completed
[43].

The Danish Data Protection Agency (2007-58-0015) and the
Ethical Committee of Central Denmark (M-20090237) have ap-
proved the study.

Of the 27,315 participants included in the present study,
27,217 (96.0%) completed all 18 items of the full edition of
ASRS.The remaining 1,098 individuals were excluded from the
study population due to missing ASRS scores. These 1,098 indi-
viduals did not differ with respect to sex (P=0.5) but were signif-
icantly older (median age: 51.1 years) compared to the remain-
ing study population (median age: 41.6 years) (Mann-Whitney
U test, P<0.00001).

Adult ADHD self-reported scale

Self-reported ADHD symptoms in this study population were
evaluated by the V1.1 ASRS full edition [35] adapted to Dan-
ish [45]. It consists of 18 symptom items based on the Diag-
nostic and Statistical Manual of Mental Disorders (4th ed.; DSM
IV; American Psychiatric Association [APA], 1994) of which the
first six items are the most predictive of ADHD symptoms and
forms the short ASRS screener [37]. The ASRS full edition con-
sists of nine items that represent symptoms related to inatten-
tion (items 1-4 and 7-11), and nine items assessing symptoms of
hyperactivity-impulsiveness (items 5-6 and 12-18). Each of the
items is scored on a five-point Likert rating scale with 0="never”,
1="rarely”, 2="sometimes”, 3="often”, and 4="very often” based
on the participant’s experiences over the last 6 months. Thus,
a high score indicates a greater severity of self-reported ADHD
symptoms. While the ASRS has not been validated in a Danish
setting, itis a widely used and valid screening instrument regard-
ing ADHD symptoms in adults and has shown good reliability
and diagnostic utility among adolescent and adults [36,37,46-
48] also in Scandinavian [49]. A more detailed description of the
ASRS questionnaire can be found elsewhere [35].
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Scoring of ASRS

As originally suggested by Kessler et al. [35,37], different
scoring methods can be used to assess self-reported ADHD
symptoms using ASRS. In this study, we used the following three
different approaches (Table 1): (1) The first approach (referred
to as “ASRS 6-items screener”) involves summing the scores of
the first six items of the ASRS full edition (range: 0-24). Sum
scores 214 indicate a positive screening result. (2) The second
approach (referred to as “ASRS full edition”) addresses ADHD
symptoms on the 18-items ASRS fulledition (range: 0-72). Total
sum scores =37 corresponds to a positive screening result. (3)
The third approach (referred to as “inattention/impulsiveness
subscale”) is based on the nine items per subscale (range: 0-36)
related to either the inattention or hyperactivity-impulsiveness
items. All individuals with a full editionsum score on either sub-
scales of >24 were considered to have a positive screening re-
sult for ADHD.

The comparison group consisted of the remaining individu-
als from the study population with ASRS scores below the pre-
defined cut-off values described in Table 1.

Statistical analysis

Descriptive statistics of the three ASRS scoring methods (be-
low or above the predefined cut-off values) are for categorical
variables presented as number and percentage and for continu-
ous variables as median with Interquartile Range (IQR). Age of
each participant was calculated at the time of completed ASRS-
questionnaire and categorized as <25, 26-30, 31-35, 36-40, 41-
45, 46-50, and >50 years.

Logistic regression analysis was used to assess the effect of
age and sex on the presence of self-reported ADHD symptoms
across the different ASRS scoring methods. Here, the age groups
>50 years was set as the reference group. In addition, an analy-
sis that adjusted for sex was performed. Odds Ratios (OR) with
95% confidence Intervals (Cl) are presented and P<0.05 were
considered statistical significant. Data analysis was conducted
using the statistical program STATA 13.1 (StataCorp, college sta-
tion, Texas, USA).

Results

In total, 26,217 individuals (median age (IQR): 41.6 (29.9-
51.7) years) from the DBDS completed the ASRS full edition
were 54.2% were males (median age (IQR): 42.1 (31.3-51.9)
years)and 45.8% were females (median age (IQR): 40.9 (28.2-
51.4) years).

Table 1 shows the numberof individuals who either screened
positive or negative for ADHD using the three alternative scor-
ing methods for ASRS (the ASRS 6-item screener (median mean
age (IQR): 31.2 (25.3-39.1) years versus 41.9 (30.1-51.8) years,
respectively), the ASRS full edition (median age (IQR): 30.5(25.2-
40.5) years versus 41.9 (30.2-51.9) years, respectively), and the
inattention/hyperactivity-impulsiveness subscales (median age
(IQR): 30.5 (25.2-40.2) years versus 41.7 (30.0-51.8) years, re-
spectively), see methods for further details). According to stan-
dard cut-offs for the ASRS 6-items screener, 2.1% (95% Cl: 2.0 to
2.3) of the study population scored =14 and thereby screened
positive for adult ADHD. When using either the ASRS full edi-
tion or the inattention/hyperactivity-impulsiveness subscales
scoring method, 2.6% (95% Cl: 2.4 to 2.8) and 1.1% (95% Cl: 0.9
to 1.2), respectively screened positive for ADHD in our study
population (Table 2).

Figure 1 illustrates that only little overlap existed between
individuals that screened positive for ADHD when using the
three applied scoring methods of ASRS. A total of 557 individu-
als or 2.1% were positive for the ASRS 6-items screener, 690 in-
dividuals or 2.6% in the ASRS full edition and 291 individuals or
1.1% in the inattention/hyperactivity-impulsiveness subscales
scoring method.

Significantly more males than females were found to screen
positive for ADHD for the ASRS 6-item screener scoring method
(OR=1.8, 95% Cl: 1.5-2.2). In contrast, no differences between
males and females were found for the ASRS full edition or
the inattention/hyperactivity-impulsiveness subscales scoring
methods (data not shown).

Age-related variation in self-reported ADHD symptoms were
investigated for the following age groups (in years): <25, 26-30,
31-35, 36-40, 41-45, 46-50, and >50 across the three different
scoring methods applied (Table 1). In this study population, the
prevalence of ADHD symptoms decreased continuously with in-
creasing age irrespective of ASRS scoring method.

Among the 1.1% (N=291) of the study population who
screened positive for ADHD by the inattention/hyperactivity-
impulsiveness subscales, 47.8% (95% Cl: 42.0 to 53.5) were
identified as the inattention subtype (29.6% males and 18.2%
females), 35.1% (95% Cl: 29.8 to 40.7) of the individuals with
the hyperactivity-impulsiveness subtype (16.2% males and
18.9% females), while 17.2% (95% Cl: 13.2 to 22.0) were in the
group with the combined subtypes both including inattention
and hyperactivity-impulsiveness dimensions (9.3% males and
7.9% females). Figure 2 illustrates the distribution of males
and females on the inattention or hyperactivity-impulsiveness
subscales (here the combined subtype is included in both the
inattention or hyperactivity-impulsiveness dimensions). A sig-
nificant sex difference was found between the inattention or
hyperactivity-impulsiveness subtypes (p=0.015), males showed
a higher prevalence than females for the inattentive subtype
(59.8% males versus 40.2% females) and viseversa females
showed a higher prevalence for the hyperactivity-impulsiveness
subtype (51.3% females versus 48.7% males). Furthermore,
Figure 3 illustrates the different age range among males and
females stratified by ADHD subtype using the inattention/hy-
peractivity-impulsiveness subscale. Here, both the inattention
and hyperactivity-impulsiveness symptoms seem to decrease
by increasing donor age in the study population. The inatten-
tion subtype more frequently affected males less than 35 years
of age than females whereas the opposite was true for the hy-
peractivity-impulsiveness subtype at ages less than 30 years.

Logistic regression analyses were performed to examine pos-
itive screening for ADHD as a function of age when using each
of the three scoring methods of ASRS (Table 2). Here, above 50
years was set as the reference group. The lowest prevalence of
self-reported ADHD was found for the >50 years age group and
the risk decreased by increased donor age. The ORs were highly
similar when adjusting for sex.

Discussion

In this large cross-sectional study on the occurrence of self-
reported ADHD symptoms among otherwise healthy Danish
blood donors, the estimated prevalence were 2.6%, 2.1%, and
1.1%, respectively when using either the ASRS full edition, the
ASRS 6-items screener, or the inattention/hyperactivity-impul-
siveness subscale scoring methods of the ASRS V1.1. Our study
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thereby illustrates that even in a healthy population of blood
donors a considerable number of individuals have a score above
the threshold for possible having the ADHD syndrome. Our
prevalence estimates are similar to those previously reported
[12-14,50], and supports the need for a targeted approach to-
wards ADHD diagnosis in adults in general.

Several aspects of our study merit further discussion. First,
there was only minor overlap of individuals screening positive
for ADHD with the three most widely used ASRS scoring meth-
ods (35,37) (Table 2 and Figure 1). These discrepancies illustrate
how critical the ASRS scoring methods are to the identification
of individuals potentially suffering from ADHD, which subse-
quently influence the prevalence estimates of these screening
results. Hence, our study highlights the need for a better under-
standing of the underlying differences between the ASRS scor-
ing methods, and suggests that the ASRS screening scale should
be used with caution and never replaces a clinical examination
using golden standard evaluations. Whether the discrepancies
between scoring methods are specific to the Danish transla-
tion of the ASRS and the blood donor population is not known,
however, the Swedish translation of ASRS has shown promising
psychometric properties in an population of adolescents with
ADHD [49].

Secondly, it is widely accepted that the sex differences of
ADHD becomes less prevalent with age [12,24-26,50]. In our
study population, statistically significant sex-specific variation
in the ADHD prevalence was observed for the ASRS 6-item
screener (Table 1). This could reflect a more positive response
style among male than female blood donors on the 6-item ASRS
screener, or suggest that the 6-item ASRS screener exclude
important information related to sex that is included in the re-
maining 12 items.

Thirdly, in line with previous published results [1,3,17,30-
33], we found that the inattention ADHD subtype was more
prevalent that the hyperactivity-impulsiveness subtype. This
was as expected that adult who suffer from hyperactivity and
impulsiveness are less inclined to become blood donors (Fig-
ure 2). Further stratifying the inattention or hyperactivity-im-
pulsiveness ADHD subtypes by sex and age, we found that the
prevalence of both the inattention and hyperactivity-impulsive-
ness subtypes decreased with increased age. This suggests that
- in contrast to cross-sectional studies - the inattention subtype
does not tend to persist during life for either male or female
blood donors or more likely that older blood donors with severe
ADHD symptoms are not part of the DBDS [1,3,17,30-33] (Fig-
ure 3). Furthermore, in the younger ages, males and females
showed different profiles of the inattention and hyperactivity-
impulsiveness ADHD subtypes (Figure 3). To our knowledge, no
other studies have reported such sex-discrepancies in relation
to ADHD subtype thus; it remains unknown whether this ob-
servation is study-specific or generalizable to the broader adult
population.

Strengths and limitations

The findings of the study gain their strengths from the use
of a large healthy population of blood donors who have volun-
teered to participate in the DBDS. Importantly, the DBDS is a
nation-wide study and as 95% of all invited blood donors agree
to participate [42]. Our study population is representative of
the entire population of Danish blood donors. Our study is the
first to examine ADHD symptoms in otherwise healthy blood
donors, and constitute an important addition to the existing lit-

erature on self-reported ADHD symptoms and could serve as
a rough lower-bound approximation of the true prevalence of
ADHD in population-based samples.

The study is limited by a number of factors that needs to
be considered. Most importantly, the study is based on blood
donors who comprise a highly selected population of healthy
average middleclass citizens where aggressive, impulsiveness,
and unreliable personalities are not represented, which subse-
quently limits the generalizability of our findings [44].

In addition, the Danish version of the ASRS is widely used in
Danish settings but has never been officially validated. However,
we believe that the Danish version is very similar to other ver-
sions used worldwide. Furthermore, a recent validation study
of ASRS has been made in Sweden with good results [49] sug-
gesting similar results related to the Danish version.

In this study, we only included the ASRS and thereby not
thorough golden standard clinical interviews and examinations.
Currently, it is not possible to re-contact individuals included in
the DBDS for a follow-up analysis to confirm a positive screen
for ADHD thus, the false positive/false negative rate in this
study can therefore not be determined.

It could be speculated that the digital tablet-based question-
naire including the ASRS [43] could be too long to complete for
some individuals with ADHD resulting in recruitment bias. The
individuals that were excluded from the study population due to
missing items (N=560) were significantly older when compared
to the remaining population, which suggests that individuals ei-
ther were excluded because of confusions/misunderstandings
related to the tablet-based questionnaire which might happen
more often in the older generations or because of ADHD and
older age.

Finally, either pregnant or lactating females are allowed to
donate blood and are therefore not included in the DBDS. This
could result in non-random sex differences especially for the
childbearing ages included in the study. However, since there
are no significant differences in age between males and females
in the study population this bias might be less important.

This study is the first to evaluate self-reported ADHD symp-
toms using the ASRS in an adult population of 26,217 healthy
Danish blood donors. By the use of three alternative ASRS scor-
ing methods, 1.1% to 2.6% of the blood donors screened positive
for ADHD, indicating that the prevalence of self-reported ADHD
symptoms are highly dependent on the applied ASRA scoring
method and needs to be validated for ADHD assessment.
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Figure 1: Number of individuals with a positive ADHD screen
according to the ASRS 6-items screener, the ASRS full edition,
and the inattention/hyperactivity-impulsiveness subscale (IN/
HY-IM) cut-off values, respectively among the 26,217 individu-
als from DBDS. The number of individuals with a positive ADHD
screen according to the three alternative scoring methods of
the ASRS in DBDS (N=26,217) (see method for details regarding
the different scoring methods).
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Figure 2: ADHD subtypes stratified by sex based on the inat-
tention/hyperactivity-impulsiveness subscale scoring method
of the ASRS. The figure illustrates the number of males and
females (N=291) with an ASRS score 224 on either the in at-
tention or hyperactivity-impulsiveness subscale. The same in-
dividual will appear in more than one group due to the com-
bined subtype of ADHD (score 224 on both the in attention and
hyperactivity-impulsiveness subscale).
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Figure 3: Age range of the inattention and hyperactivity-impulsiveness subtypes of ADHD using the inattention/
hyperactivity-impulsiveness subscale scoring method of the ASRS. Age range for males and females with either the
inattention (left figure) or the hyperactivity-impulsiveness (right figure) subtypes of self-reported ADHD symptoms il-
lustrated as the percentage of the total number of individuals with a positive ADHD screen on either subscales. Here,
individuals with the combined subtype (inattentionand hyperactivity-impulsiveness) of ADHD will appear in both the

inattentionand the hyperactivity-impulsiveness analysis.

Tables

Table 1: Differences between individuals screening positive and negative for ADHD among individuals in the DBDS
according to the three alternative scoring methods of the ASRS and their respective cut-off value.

ADHDassessment
Inattention/h tivity-
Scoring method ASRS 6-items screener ASRS full edition n'a en .on/ yperactivity Total
impulsiveness subscale
Cut-off 214 237 224
Items 1-6 1-18 1-4+7-11/5-6+12-18
ADHD No ADHD ADHD No ADHD ADHD No ADHD N
N (%) 557 (2.1) 25,660 690 (2.6) 25,527 291 25,926 (98.9) 26,217 (100)
° : (97.9) ' (97.4) (1.1) ’ ' '
Gender (%):
13,828 13,823 160 14,208
Male 380(2.7) 385 (2.7) 14,048 (98,9)
(97.3) (97,3) (1.1) (54.2)
Journal of Psychiatry and Behavioral Sciences 5
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11,829 11,701 131 12,006
Female 177 (1.5) 305 (2.5) 11,875 (98.9)
(98.5) (97.5) (1.1) (45.8)
Age in years
(%):
2,911 2,881
<25 132 (4.3) 162 (5.3) 69 (2.3) 2,974 (97.9) 3,043 (11.6)
(95.7) (94.7)
3,425 3,379
26-30 130 (3.7) 176 (5.0) 72 (2.0) 3,483 (98.0) 3,555 (13.6)
(96.3) (95.1)
2,650 2,655
31-35 98 (3.6) 93 (3.4) 46 (1.7) 2,702 (98.3) 2,748 (10.5)
(96.4) (96.6)
36-40 66 (2.4) 2,719 83 (3.0) 2,702 31 (1.1) 2,754 (98.8) 2,785 (10.6)
’ (97.6) ’ (97.0) ’ ’ ' ! ’
3,063 3,062
41-45 7(1.8) 58 (1.9) 24 (0.8) 3,096 (99.2) 3,120 (11.9)
(98.2) (98.1)
3,172
46-50 33(1.0) 3,184(99.0) 45 (1.4) (98.6) 22(0.7) 3,195 (99.3) 3,217 (12.3)
>50 41 (0.5) 7,708 73(0.9) 7,676 27 (0.4) 7,722 (99.7) 7,749 (29.6)
' (99.5) ' (99.0) ' ’ ' ! '

Note: All items of the ASRS are scored on a five-point response scale ranging from 0 to 4. The presented cut-off
values are based on Kessler et al. [35,37]. ASRS; Adult ADHD Self-Report Scale

Table 2: Odds ratios and 95% confidence intervals across different age ranges among blood donors screening positive for
ADHD when compared to individuals screening negative for ADHD in the DBDS.

ASRS 6-items Adjusted for ASRS full edi- . Irra'tter.ltlon/ h.yperac- Adjusted for
. Adjusted for sex = tivity-impulsiveness
screener sex tion sex
subscale
OR (95% Cl) OR (95% Cl) OR (95% Cl) OR (95% Cl) OR (95% Cl) OR (95% Cl)
Agein
years:
8.5 (6.0- 6.7 (4.3-
< - - - -
<25 12.1)" 9.4 (6.6-13.4) 5.9 (4.5-7.8) 6.0 (4.6-8.0) 6.6 (4.2-10.4) 10.6)""
7.1 (5.0- 5.9 (3.8-
26-30 10.2)" 7.3 (5.1-10.4) 5.5(4.2-7.2) 5.5(4.2-7.3) 5.9(3.8-9.22) 9.3)"™
7.0 (4.8- 4.8 (3.0-
31-35 10.0)"* 6.8 (4.7-9.8) 3.7 (2.7-5.0) 3.7 (2.7-5.0) 4.9 (3.0-7.9) 7.8)"
3.2(1.9-
36-40 4.6 (3.1-6.8) 4.5(3.0-6.7) 3.2 (2.4-4.4) 3.2 (2.3-4.4) 3.2(1.9-5.4) 5.4
41-45 3.5(2.3-5.2)"" | 3.5(2.3-5.2)" | 2.0(1.4-2.8)"  2.0(1.4-2.8)"" 2.2(1.28-3.9)" 2.2(1.3-3.8)"
46-50 2.0(1.2-3.1)  2.0(1.2-3.1)" 1.5 (1.0-2.2)° 1.5 (1.0-2.2)" 2.0(1.1-3.5) 2.0(1.1-3.5)
>50 1 1 1 1 1 1

Note: OR: Odds Ratio; Cl: Confidence Interval; *p<0.05, **p<0.01, ***p<0.001.

Journal of Psychiatry and Behavioral Sciences




MedDocs Publishers

Declaration of Interest

Dr. Werge has served as a lecturer for and consultant to H.
Lundbeck A/S. The rest of the authors report no conflict of in-
terest. The authors alone are responsible for the content and
writing of the paper.

References

1. Faraone SV, Biederman J, Mick E. The age-dependent decline
of attention deficit hyperactivity disorder: a meta-analysis of
follow-up studies. Psychol Med. 2006; 36: 159-165.

2. Faraone SV, Biederman J, Spencer T, Mick E, Murray K, Petty C, et
al. Diagnosing adult attention deficit hyperactivity disorder: are
late onset and subthreshold diagnoses valid? Am J Psychiatry.
2006; 163: 1720-1729.

3. Biederman J, Petty CR, Evans M, Small J, Faraone SV. How persis-
tent is ADHD? A controlled 10-year follow-up study of boys with
ADHD. Psychiatry Res. 2010; 177: 299-304.

4, Ebejer JL, Medland SE, van der Werf J, Gondro C, Henders AK,
Lynskey M, et al. Attention deficit hyperactivity disorder in Aus-
tralian adults: prevalence, persistence, conduct problems and
disadvantage. PloS One. 2012; 7: e47404.

5. Asherson P, Buitelaar J, Faraone SV, Rohde LA. Adult attention-
deficit hyperactivity disorder: key conceptual issues. Lancet Psy-
chiatry. 2016;3:568-78.

6. Karam RG, Bau CHD, Salgado CAl, Kalil KLS, Victor MM, Sousa
NO, et al. Late-onset ADHD in adults: milder, but still dysfunc-
tional. J Psychiatr Res. 2009; 43: 697-701.

7. Moffitt TE, Houts R, Asherson P, Belsky DW, Corcoran DL, Ham-
merle M, et al. Is Adult ADHD a Childhood-Onset Neurodevel-
opmental Disorder? Evidence From a Four-Decade Longitudinal
Cohort Study. Am J Psychiatry. 2015; 172: 967-977.

8. Pifieiro-Dieguez B, Balanza-Martinez V, Garcia-Garcia P, Soler-
Lépez B, CAT Study Group. Psychiatric Comorbidity at the Time
of Diagnosis in Adults With ADHD: The CAT Study. J Atten Disord.
2016; 20: 1066-1075.

9. Polanczyk G, de Lima MS, Horta BL, Biederman J, Rohde LA.
The worldwide prevalence of ADHD: a systematic review and
metaregression analysis. Am J Psychiatry. 2007; 164: 942-948.

10. Thomas R, Sanders S, Doust J, Beller E, Glasziou P. Prevalence of
attention-deficit/hyperactivity disorder: a systematic review and
meta-analysis. Pediatrics. 2015; 135: €994-1001.

11.  Willcutt EG. The prevalence of DSM-IV attention-deficit/hyper-
activity disorder: a meta-analytic review. Neurother. J] Am Soc
Exp Neurother. 2012; 9: 490-499.

12.  Kessler RC, Adler L, Barkley R, Biederman J, Conners CK, Dem-
ler O, et al. The prevalence and correlates of adult ADHD in the
United States: results from the National Comorbidity Survey
Replication. Am J Psychiatry. 2006; 163: 716—723.

13.  SimonV, Czobor P, Blint S, Mészaros A, Bitter |. Prevalence and
correlates of adult attention-deficit hyperactivity disorder: me-
ta-analysis. Br J Psychiatry J. Ment. Sci. 2009; 194: 204-211.

14.  ParkS, Cho MJ, Chang SM, Jeon HJ, Cho S-J, Kim B-S, et al. Preva-
lence, correlates, and comorbidities of adult ADHD symptoms
in Korea: results of the Korean epidemiologic catchment area
study. Psychiatry Res. 2011; 186: 378—-383.

15.  Mao AR, Findling RL. Comorbidities in adult attention-deficit/
hyperactivity disorder: a practical guide to diagnosis in primary
care. Postgrad Med. 2014; 126: 42-51.

16.  Barkley RA, Brown TE. Unrecognized attention-deficit/hyperac-

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

tivity disorder in adults presenting with other psychiatric disor-
ders. CNS Spectr. 2008; 13: 977-984.

Résler M, Casas M, Konofal E, Buitelaar J. Attention deficit hyper-
activity disorder in adults. World J. Biol. Psychiatry Off. J World
Fed Soc Biol Psychiatry. 2010; 11: 684-698.

Arcos-Burgos M, Acosta MT. Tuning major gene variants condi-
tioning human behavior: the anachronism of ADHD. Curr Opin
Genet Dev. 2007; 17: 234-238.

Giacobini M, Medin E, Ahnemark E, Russo LJ, Carlqvist P. Preva-
lence, Patient Characteristics, and Pharmacological Treatment
of Children, Adolescents, and Adults Diagnosed With ADHD in
Sweden. J Atten Disord. 2014.

Bruchmiller K, Margraf J, Schneider S. Is ADHD diagnosed in
accord with diagnostic criteria? Overdiagnosis and influence
of client gender on diagnosis. J Consult Clin Psychol. 2012; 80:
128-138.

Rucklidge JJ. Gender differences in attention-deficit/hyperactiv-
ity disorder. Psychiatr. Clin. North Am. 2010; 33: 357-73.

Ramtekkar UP, Reiersen AM, Todorov AA, Todd RD. Sex and age
differences in attention-deficit/hyperactivity disorder symptoms
and diagnoses: implications for DSM-V and ICD-11. J Am Acad
Child Adolesc Psychiatry. 2010; 49: 217-228.

Ngvik TS, Hervas A, Ralston SJ, Dalsgaard S, Rodrigues Pereira
R, Lorenzo MJ, et al. Influence of gender on attention-deficit/
hyperactivity disorder in Europe--ADORE. Eur Child Adolesc Psy-
chiatry. 2006; 15: 15-24.

Almeida Montes LG, Hernandez Garcia AO, Ricardo-Garcell J.
ADHD prevalence in adult outpatients with nonpsychotic psy-
chiatric illnesses. J Atten Disord. 2007; 11: 150-156.

Turgay A, Goodman DW, Asherson P, Lasser RA, Babcock TF, Pucci
ML, et al. Lifespan persistence of ADHD: the life transition model
and its application. J Clin Psychiatry. 2012; 73: 192-201.

Lahey BB, Applegate B, McBurnett K, Biederman J, Greenhill L,
Hynd GW, et al. DSM-IV field trials for attention deficit hyper-
activity disorder in children and adolescents. Am J Psychiatry.
1994; 151: 1673-1685.

Biederman J, Mick E, Faraone SV, Braaten E, Doyle A, Spencer T,
et al. Influence of gender on attention deficit hyperactivity dis-
order in children referred to a psychiatric clinic. Am J Psychiatry.
2002; 159: 36-42.

Weiss M, Murray C. Assessment and management of attention-
deficit hyperactivity disorder in adults. CMAJ Can. Med. Assoc. J.
J Assoc Medicale Can. 2003; 168: 715-722.

Owens EB, Hinshaw SP. Childhood conduct problems and young
adult outcomes among women with childhood attention-defi-
cit/hyperactivity disorder (ADHD). J Abnorm Psychol. 2016; 125:
220-232.

Spencer T, Biederman J, Wilens T, Faraone SV. Is attention-deficit
hyperactivity disorder in adults a valid disorder? Harv Rev Psy-
chiatry. 1994; 1: 326-335.

Barkley RA, Fischer M, Smallish L, Fletcher K. The persistence
of attention-deficit/hyperactivity disorder into young adulthood
as a function of reporting source and definition of disorder. J
Abnorm Psychol. 2002; 111: 279-289.

Holbrook JR, Cuffe SP, Cai B, Visser SN, Forthofer MS, Bottai M,
et al. Persistence of Parent-Reported ADHD Symptoms From
Childhood Through Adolescence in a Community Sample. J At-
ten Disord. 2016; 20: 11-20.

Journal of Psychiatry and Behavioral Sciences



MedDocs Publishers

33.

34,

35.

36.

37.

38.

39.

40.

41.

Biederman J, Mick E, Faraone SV. Age-dependent decline of
symptoms of attention deficit hyperactivity disorder: impact of
remission definition and symptom type. Am J Psychiatry. 2000;
157: 816-818.

Todd RD, Huang H, Todorov AA, Neuman RJ, Reiersen AM, Hen-
derson CA, et al. Predictors of stability of attention-deficit/hy-
peractivity disorder subtypes from childhood to young adult-
hood. J Am Acad Child Adolesc Psychiatry. 2008; 47: 76—85.

Kessler RC, Adler L, Ames M, Demler O, Faraone S, Hiripi E, et
al. The World Health Organization Adult ADHD Self-Report Scale
(ASRS): a short screening scale for use in the general population.
Psychol Med. 2005; 35: 245-256.

Adler LA, Spencer T, Faraone SV, Kessler RC, Howes MJ, Bie-
derman J, et al. Validity of pilot Adult ADHD Self- Report Scale
(ASRS) to Rate Adult ADHD symptoms. Ann. Clin. Psychiatry Off.
J Am Acad Clin Psychiatr. 2006; 18: 145-148.

Kessler RC, Adler LA, Gruber MJ, Sarawate CA, Spencer T, Van
Brunt DL. Validity of the World Health Organization Adult ADHD
Self-Report Scale (ASRS) Screener in a representative sample of
health plan members. Int J Methods Psychiatr Res. 2007; 16:
52-65.

Fayyad J, De Graaf R, Kessler R, Alonso J, Angermeyer M, De-
myttenaere K, et al. Cross-national prevalence and correlates
of adult attention-deficit hyperactivity disorder. Br J Psychiatry
J Ment Sci. 2007; 190: 402-409.

Adler LA, Guida F, Irons S, Rotrosen J, O’Donnell K. Screening and
imputed prevalence of ADHD in adult patients with comorbid
substance use disorder at a residential treatment facility. Post-
grad Med. 2009; 121: 7-10.

Das D, Cherbuin N, Butterworth P, Anstey KJ, Easteal S. A pop-
ulation-based study of attention deficit/hyperactivity disorder
symptoms and associated impairment in middle-aged adults.
PloS One. 2012; 7: e31500.

Oerbeck B, Overgaard K, Pripp AH, Aase H, Reichborn-Kjennerud
T, Zeiner P. Adult ADHD Symptoms and Satisfaction With Life:
Does Age and Sex Matter? J Atten Disord. 2015.

42.

43.

44,

45.

46.

47.

48.

49.

50.

Pedersen OB, Erikstrup C, Kotzé SR, Sgrensen E, Petersen MS,
Grau K, et al. The Danish Blood Donor Study: a large, prospec-
tive cohort and biobank for medical research. Vox Sang. 2012;
102: 271.

Burgdorf KS, Felsted N, Mikkelsen S, Nielsen MH, Thgrner LW,
Pedersen OB, et al. Digital questionnaire platform in the Danish
Blood Donor Study. Comput. Methods Programs Biomed. 2016;
135:101-104.

Burgdorf KS, Simonsen J, Sundby A, Rostgaard K, Pedersen OB,
Sgrensen E, et al. Socio-demographic characteristics of Danish
blood donors. PloS One. 2017; 12: e0169112.

Obel C, Dalsgaard S, Arngrim T, Bilenberg N, Christensen KS, Fre-
und C, et al. [Adult screening for attention deficit hyperactivity
disorder]. Ugeskr. Laeger. 2009; 171: 143-145.

Kim J-H, Lee EH, Joung YS. The WHO Adult ADHD Self-Report
Scale: Reliability and Validity of the Korean Version. Psychiatry
Investig. 2013; 10: 41-46.

Gray S, Woltering S, Mawjee K, Tannock R. The Adult ADHD Self-
Report Scale (ASRS): utility in college students with attention-
deficit/hyperactivity disorder. PeerJ. 2014; 2: e324.

Hines JL, King TS, Curry WJ. The adult ADHD self-report scale
for screening for adult attention deficit-hyperactivity disorder
(ADHD). J Am Board Fam Med. JABFM. 2012; 25: 847—-853.

Sonnby K, Skordas K, Olofsdotter S, Vadlin S, Nilsson KW, Ram-
klint M. Validation of the World Health Organization Adult ADHD
Self-Report Scale for adolescents. Nord J Psychiatry. 2015; 69:
216-223.

Caci HM, Morin AJS, Tran A. Prevalence and correlates of atten-
tion deficit hyperactivity disorder in adults from a French com-
munity sample. J Nerv Ment Dis. 2014; 202: 324-332.

Journal of Psychiatry and Behavioral Sciences



