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Abstract

Objective: To characterize the socio-demographic profile 
of otherwise healthy blood donors with self-reported ADHD 
symptoms.

Methods: The study included 12,415 adult participants 
from the Danish Blood Donor Study. ADHD symptoms were 
assessed using the 18-items Adult ADHD Self-Report Scale 
v.1.1 (ASRS). Socio-demographic variables (including nation-
ality, place of residence, marital status, and number of chil-
dren, educational level, employment status, and income) 
were obtained from national Danish registers and associa-
tion with ADHD symptoms were examined by multivariable 
logistic regression analysis. 

Results: Screening positive for ADHD symptoms, re-
ported by 322 participants (2.6%), were associated with 
low level of education (ORadj=2.10, 95%CI:1.38-3.18), low 
income (ORadj=1.55, 95%CI:1.15-2.09), and unemployment 
(ORadj=1.56, 95%CI:1.02-2.39).

Conclusions: ADHD symptoms are common among blood 
donors and tend to be associated with negative outcomes in 
relation to educational attainment, income, and work sta-
tus. Our findings highlight the importance of early recogni-
tion and treatment in order to prevent the presumed nega-
tive consequences for individuals with self-reported ADHD.  

Introduction

Attention-Deficit/Hyperactivity Disorder (ADHD) is one of 
the most common psychiatric disorders among children and ad-
olescents. It is characterized by develop mentally inappropriate 
levels of �����������������������������������������������������Inattention (IN) and/or Hyperactivity (HY) and Impul-
sivity (IM) behavior that vary with age and development. Onset 
of disease is often in early childhood with a worldwide pooled 
prevalence of ~5% in school-age children [1]. 

Historically, ADHD was considered to be a childhood-onset 
disorder and recent longitudinal follow-up studies suggest that 
the ADHD symptomatology and related impairments persist 
into adolescence and adulthood in approximately 29-65% of 
those diagnosed in childhood [2–4].

Studies suggest that 1.1-5% of the general adult population 
is affected by ADHD [5–7]. But while the disorder is well rec-
ognized among children several studies indicate that ADHD is 
highly overlooked and/or untreated in adults [5,8], which might 
lead to underestimated prevalence estimates in the general 
adult population. 

ADHD symptoms manifest somewhat differently in adults 
and children [1,9]. Here, the symptoms related to HY-IM often 
become less prominent with age, while the IN symptoms per-
sist [2,4,10–13]. Adults with ADHD still experience numerous 
impairments on several aspects of life including behavior [14], 
social skills [15,16], educational achievement [17–20], occupa-
tional performance including work stability [14,18,21,22], and 
maintaining relationships [23] when compared to individuals 
without the disorder [24–26]. Furthermore, adult ADHD is often 
accompanied by psychiatric co-morbidity [27–29], substance 
abuse [14,30–32], and crime [33–35]. Thus, if left untreated, 
the core symptoms of ADHD are a major cause of life-long chal-

lenges [21] which also have seriously implications on public 
health [36]. However, early recognition and treatment, which 
typically involve medication or behavioral interventions have 
been shown to be effective in terms of alleviatory [37–40]. 

Initial screening instruments for ADHD among adults (such 
as the Adult ADHD Self-Report Scale v.1.1 (ASRS) [41,42]) have 
been developed. Such instrument is easy and cost effective and 
can be completed as a self-administered questionnaire. Thus, 
ASRS can identify adults with a high risk of ADHD and further-
more inform about the prevalence and negative implications in 
large samples which to date primarily have been assessed in 
populations that meet the diagnostic criteria for ADHD. There-
fore, in the present cross-sectional study, we provide novel in-
sights of self-reported and unrecognized ADHD symptoms, its 
prevalence and socio-demographic profile in a pragmatic sam-
ple of otherwise healthy and un-medicated adult blood donors 
where biases related to diagnosis and treatment do not influ-
ence the results. We use of the comprehensive Danish registers 
and choose to include information on sex, age, nationality, place 
of residence, marital status, number of children, educational 
level, employment status, and income at the individual level. 

Materials and methods

Study Design

The study included participants recruited from the Danish 
Blood Donor Study (DBDS) (www.dbds.dk), an ongoing pro-
spective cohort of voluntary blood donors recruited from blood 
banks across Denmark [43,44]. The DBDS was initiated in 2010 
and currently includes more than 100,000 blood donors. Pre-
liminary data suggests that ~95% of invited donors accept to 
participate in DBDS [43]. Included blood donors are 18-67 years 
of age, inherently in good health, and un-medicated. At enroll-
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ment, each participant gives oral and written informed consent 
to participate in the study and furthermore approves that their 
personal data is being linked to the comprehensive Danish na-
tion-wide registers. A more detailed description of DBDS and 
blood donors in general can be found in Pedersen et al. [43] and 
Burgdorf et al [44,45].

The study was approved by the Danish Data Protection 
Agency (2007-58-0015) and the Ethical Committee of Central 
Denmark (M-20090237). 

Participants

From May 2015 to May 2016, a total of 13,448 blood donors 
completed a tablet-based health-related questionnaire [44] in-
cluding the Adult ADHD Self-Report Scale v1.1 (ASRS) [41] of 
which 12,888 (95.8%) participants completed the ASRS full edi-
tion. Furthermore, 473 (3.5%) individuals were excluded from 
the study population due to unknown socio-demographic data 
(see Figure 1), thus the final sample consisted of 12,415 (92.3%) 
blood donors. Significantly more females (60.7%) than males 
(39.3%) with unknown socio-demographic data were excluded 
from the study population (P<0.000, Pearson’s chi-square test) 
and the excluded individuals were significantly younger than the 
remaining sample (median age (Interquartile range (IQR)): 24.4 
(19.6-25.2) years versus 40.6 (29.1-50.8) years, Mann-Whitney 
U test, P<0.000) (see S1 Figure). 

Assessment of ADHD

Current self-reported ADHD symptoms among blood donors 
in the DBDS were assessed by a Danish version of the ASRS 
questionnaire [41,46]. The ASRS is an 18-item questionnaire as-
sessing the dimensions of IN (items 1-4 and 7-11) and HY-IM 
(items 5-6 and 12-18) of self-reported ADHD symptoms based 
on the DSM-IV diagnostic criteria of ADHD [41]. ASRS is validat-
ed and widely used as a screening instrument regarding ADHD 
symptoms in adults [42,47–50] also in Scandinavia [51]. Each 
of the 18-items are scored on a five-point response scale with 
0=”never”, 1=”rarely”, 2=”sometimes”, 3=”often”, and 4=”very 
often” based on the experiences over the last 6 months. A total 
scale score is obtained by summarizing the response scores for 
all 18 items (total range 0-72). As previously recommended by 
Kessler et al. [52], we dichotomized the total scale score into 
the symptom-based variable “non-ADHD” (scores 0-36) and 
“ADHD” (scores 37-72) (sensitivity: 57.2%, specificity: 96.5%, 

and AUC: 0.77). Thus, throughout the paper the term ADHD is 
referring to individuals screening positive for ADHD using the 
ASRS. 

Furthermore, we divided the male and female ADHD individ-
uals into three groups according to whether they scored higher 
on the IN subscale or the HY-IM subscale, respectively, or the 
combined subscale (scored equally on the two subscales). 

A more detailed description of the ASRS questionnaire can 
be found elsewhere [41].

Assessment of socio-demographic variables

This study used the comprehensive and nation-wide Dan-
ish registers that contain detailed information about the entire 
Danish population at the individual level. The registers are or-
ganized and continuously updated through a research environ-
ment maintained and monitored by Statistics Denmark. 

In Denmark, all residents are assigned an unique personal 
identification numbers (Central Person Register (CPR) number) 
[53,54], which ensures accurate linkage of individual informa-
tion within and across various Danish registers. By the use of 
an encrypted CPR of each blood donor included in the study, 
we extracted socio-demographic variables from the follow-
ing three registers or databases: (1) The Danish Civil Registry 
[53,54], which among other things contains information on sex, 
date of birth, nationality, and continuously updated information 
on vital status, place of residence, family members, and marital 
status. (2) The Population Education Register [55] which con-
tains information on highest level of completed education, and 
(3) the Danish Integrated Database for Labour Market Research 
[56] which contains personal labor market affiliation and socio-
economic data of the entire Danish population. 

In this study, the age of the blood donors were categorized 
into 7 groups (25 or less, 26-30, 31-35, 36-40, 41-45, 46-50, and 
50 years or more) with 50 years as the reference group. Na-
tionality was dichotomized into the variables “native Danes” 
and “other” (descendants of immigrant or immigrants). Fur-
thermore, the urbanization level was calculated for each blood 
donor as individuals per square kilometer in the municipality 
of residence and subsequently stratified into three categories 
corresponding to whether the municipality of residence had a 
“high” (more than 358 persons/km2, corresponding to the high-
est third), “medium” (358-88 persons/km2, corresponding to the 
middle third), or “low” (less than 88 persons/km2, correspond-
ing to the lowest third) urbanization level. We stratified marital 
status into three categories: “married/widowhood”, “divorced”, 
or “unmarried”. The number of children of each blood donor 
was categorized into “0”, “1”, or ”2 or more”. Employment sta-
tus was divided into three strata: “employed”, “unemployed”, 
or “student”. Here, individuals on retirement were grouped ac-
cording to their employment status before the retirement. Edu-
cational level was defined as the highest completed education 
of each participant. Here, three levels were considered: “prima-
ry” (elementary school), “secondary” (high school, vocational 
education, or a shorter higher education), or “higher” (medium 
and long higher education). The total personal annual income 
level was classified as “low” or “high” separated by the median 
of the entire study population, the female study population, or 
the male study population, respectively. All socio-demographic 
variables were extracted from 2014 except employment status 
and educational level that was obtained at the 2013 level. 

Figure 1: Flow chart of the proportion of participants that was 
included in the study. ASRS: Adult ADHD Self-Report Scale v.1.1, 
y: years.
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Statistical analysis

All statistical analyses were performed using the statistical 
packages STATA version 14 (StataCorp, College Station, Texas, 
USA). Socio demographic variables were described as number 
and percentages for females, males, and the total study pop-
ulation of blood donors with and without ADHD (“ADHD” vs. 
“non-ADHD”) according to the cut-off of the ASRS (see method 
for further details). The estimated prevalence of ADHD in the 
study population was presented as percentage with 95% Con-
fidence Interval (CI). Differences in proportions between ADHD 
and non-ADHD individuals were assessed using Pearson’s chi-
square analysis. 

Association between adult ADHD (dependent variable) and 
socio-demographic variables, including age, nationality, urban-
ization level, marital status, number of children, employment 
status, educational level, and income level were analyzed using 
logistic regression. Both an unadjusted analysis and an adjusted 
analysis including age and all socio-demographic variables were 
performed - all stratified by sex. Odds ratios (OR) with 95% CI 
were reported for each subgroup. P-value less than 0.05 was 
considered statistically significant. Given the size of the study 
population it is important to note that even small differences 
can lead to significant findings and here the OR reflects the in-
creased odds of a given trait. The OR represents the odds (odds 
is the probability of the event divided by the probability of the 
event not occurring) that an outcome (different socio-demo-
graphic variables) will occur given a particular exposure (ADHD 
symptoms), compared to the odds of the outcome occurring in 
the absence of that exposure. 

Results

In total, 12,415 blood donors (median age (IQR): 40.6 (29.1-
50.8) years) from the DBDS were included in the study where 
54.8% were males (median age (IQR): 40.2 (30.4-51.1) years) 
and 45.2% were females (median age (IQR): 39.8 (27.5-50.4) 
years). The study population was predominantly native Danes 
(98.4%) that lived in urban municipalities (52.0%), and were 
either married/widowhood (46.0%) or unmarried (47.2%). Fur-
thermore, the majority of the participants had either no chil-
dren (43.5%) or two or more (44.4%), were employed (88.6%), 
and had at least finished high school, vocational education, or a 
shorter higher education (57.9%) (Table 1 column 1). 

Figure 2 shows the distribution of the ASRS scores within the 
study population and according to standard cut-off values of the 
ASRS, 2.6% (95%CI: 2.3-2.9) of the blood donors screened posi-
tive for ADHD. Figure 3 illustrates that ADHD individuals were 
mostly affected by the IN subtype and that males and females 
had an overall significantly different ADHD symptomatology 
(P=0.03). Here, males tend to be more affected by the IN sub-
type of ADHD while females were more affected by the HY-IM 
subtype.

Table 1 shows the socio-demographic characteristics of the 
participants according to the ASRS test result for the ADHD and 
non-ADHD groups (Table 1 column 2-7). Statistically significant 
differences between the ADHD group and the non-ADHD groups 
were observed for age, urbanization level, marital status, num-
ber of children, employment status, educational level, and in-
come level (Table 1 column 8). 

The results of the unadjusted and adjusted logistic regres-
sion analyses are presented in Table 2. No significant sex differ-
ences regarding the presence of ADHD symptoms were found 

among blood donors (P=0.25).

The prevalence of ADHD varied by age where blood donors 
between 18-40 years showed an increased odds ratio for expe-
rience ADHD symptoms when compared to the >50 age group.  

Blood donors with low educational attainment exhibited a 
significantly higher odds of screening positive for ADHD rela-
tive to the high educational level (ORadj=2.10, 95%CI: 1.38-3.18) 
when adjusted for all socio-demographic variables. In addition, 
we observed more female blood donors with ADHD symp-
toms in the low income group than in the high income group 
(ORadj=1.62, 95%CI: 1.02-2.56). Unmarried males faced a signifi-
cantly elevated occurrence of ADHD symptoms when compared 
to married males (ORadj=1.93, 95%CI: 1.15-3.24). The same was 
seen among unemployed males when compared to employed 
males (ORadj=2.16, 95%CI: 1.25-3.73). For urbanization level, 
a trend was observed with high urbanization level associated 
with a higher prevalence of ADHD compared to low urbaniza-
tion level (ORadj=1.34, 95%CI: 0.97-1.86), while nationality and 
number of children was not significantly associated with ADHD 
status. 

Figure 2: Distribution of the total scale score on the ASRS for 
the 12,415 blood donors. The ASRS total scale scores are shown for 
the study population. Here, blood donors with a sum score equal 
or higher than 37 were considered to screen positive for ADHD 
(marked by the red line).
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Characteristics Total
ADHD Non-ADHD

Pa

Female Male Total Female Male Total

Gender, n (%):  12415 (100)  142 (44.1)  180 (55.9)  322 (2.6)  5469 (45.2)  6624 (54.8) 12093 (97.4) 0.689

Age in years, 
median (IQR):  40.1 (29.1-50.8)

 30.2 (25.1-
39.4)

 32.6 (26.9-
39.3)

 31.8 (26.1-
39.3)

 39.4 (27.7-
50.6)

 40.9 (30.6-
51.3)

40.4 (29.2-51.0)

Age in years, n (%):

≤25 1404 (11.3) 33 (56.9) 25 (43.1) 58 (4.1) 775 (57.6) 571 (42.4) 1346 (95.9) 0.000

26-30 2005 (16.1) 37 (43.0) 49 (57.0) 86 (4.3) 938 (48.9) 981 (51.1) 1919 (95.7)

31-35 1418 (11.4) 16 (31.4) 35 (68.6) 51 (3.6) 541 (39.6) 826 (60.4) 1367 (96.4)

36-40 1369 (11.0) 21 (42.9) 28 (57.1) 49 (3.6) 545 (41.3) 775 (58.7) 1320 (96.4)

41-45 1458 (11.7) 11(42.3) 15 (57.7) 26 (1.8) 615 (42.9) 817 (57.1) 1432 (98.2)

46-50 1428 (11.5) 7 (36.8) 12 (63.2) 19 (1.3) 616 (43.7) 793 (56.3) 1409 (98.7)

>50 3333 (26.8) 17 (51.5) 16 (48.5) 33(1.0) 1439 (43.6) 1861 (56.4) 3300 (99.0)

Nationality, n (%):

Native Danes 12221 (98.4) - - 313 (2.6) 5370 (45.1) 6538 (54.9) 11908 (97.4) 0.071

Other 194 (1.6) - - 9 (4.6) 99 (53.5) 86 (46.5) 185 (95.4)

Urbanization level (persons/km2), n (%):

High 6455 (52.0) 85 (43.8) 109 (56.2) 194 (3.0) 2844 (45.4) 3417 (54.6) 6261 (97.0) 0.002

Medium 2912 (23.5) 30 (40.5) 44 (59.5) 74 (2.5) 1259 (44.4) 1579 (55.6) 2838 (97.5)

Low 3048 (26.6) 27 (50.0) 27 (50.0) 54 (1.8) 1366 (45.6) 1628 (54.4) 2994 (98.2)

Marital status, n (%):

Married/Widow-
hood 

5710 (46.0) 45 (49.5) 46 (50.5) 91 (1.6) 2313 (41.2) 3306 (58.8) 5619 (98.4) 0.000

Divorced 839 (6.8) 8 (47.1) 9 (52.9) 17 (2.0) 444 (54.0) 378 (46.0) 822 (98.0)

Unmarried 5866 (47.2) 89 (41.6) 125 (58.4) 214 (3.6) 2712 (48.0) 2940 (52.0) 5652 (96.4)

Number of children, n (%):

0 5405 (43.5) 87 (44.8) 107 (55.2) 194 (3.6) 2480 (47.6) 2731 (52.4) 5211 (96.4) 0.000

1 1500 (12.1) 13 (33.3) 26 (66.6) 39 (2.6) 563 (38.5) 898 (61.5) 1461 (97.4)

≥2 5510 (44.4) 42 (47.2) 47 (52.8) 89 (1.6) 2426 (44.8) 2995 (55.2) 5421 (98.4)

Employment status, n (%):

Employed 10998 (88.6) 116 (45.0) 142 (55.0) 258 (2.3) 4824 (44.9) 5916 (55.1) 10740 (97.7) 0.000

Unemployed 523 (4.2) 10 (37.0) 17 (63.0) 27 (5.2) 243 (49.0) 253 (51.0) 496 (94.8)

Student 894 (7.2) 16 (43.2) 21 (56.8) 37 (4.1) 402 (46.9) 455 (53.1) 857 (95.9)

Educational levelb, n (%):

Low 1252 (10.1) 25 (50.0) 25 (50.0) 50 (4.0) 542 (45.1) 660 (54.9) 1202 (96.0) 0.000

Middle 7188 (57.9) 85 (43.0) 115 (57.5) 200 (2.8) 3044 (43.6) 3944 (56.4) 6988 (97.2)

High 3975 (32.0) 32 (44.4) 40 (55.6) 72 (1.8) 1883 (48.2) 2020 (51.8) 3903 (98.2)

Income levelc, n (%):

Low 6208 (50.0) 100 (45.2)c 121 (54.8)c 225 (3.6)c 2706 (45.2)c 3281 (54.8)c 5983 (96.4)c 0.000

High 6207 (50.0) 42 (41.6)c 59 (58.4)c 97 (1.6)c 2763 (45.3)c 3343 (54.7)c 6110 (98.4)c

ASRS score, 
mean (SD): 19.7±7.8 41.7±5.3 41.5±4.9 41.6±5.1 19.2±6.9 19.1±7.0 19.1±6.9 0.000

aThe P-value refers to thecomparison between the ADHD(Total) and the non-ADHD(Total) group by Pearson’s chi-square test. 
bHighest educational level attained. 
cTotal annual personal income. Here, the median annual personal income is based on either the female blood donors, male blood donors, or 
the total study population. 
Note. “-“; according to Danish legislation, we had too limited power (less than four exposed participants) to further subdivide by sex. IQR; in-
terquartile range. 

Table 1: Socio-demographic characteristics of the study population. 
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Table 2: Odds ratio and 95% confidence intervals of ADHD among blood donors by logistic regression analyses

Crude OR (95% CI)a Mutually adjusted OR (95% CI)b

Female Male Total Female Male Total

Age in years

≤25 3.60 (1.99-6.51)*** 5.09 (2.70-9.60)*** 4.31 (2.80-6.64)*** 2.52 (1.06-5.98)* 3.32 (1.50-7.36)** 2.73 (1.55-4.83)***

26-30 3.34 (1.87-5.96)*** 5.81 (3.29-10.27)*** 4.48 (3.00-6.72)*** 3.06 (1.33-7.00)** 4.50 (2.19-
9.26)*** 3.49 (2.05-5.95)***

31-35 2.50 (1.26-4.99)** 4.93 (2.71-8.95)*** 3.73 (2.40-5.81)*** 2.96 (1.37-6.39)** 4.49 (2.28-
8.83)*** 3.65 (2.22-6.01)***

36-40 3.26 (1.71-6.23)*** 4.20 (2.26-7.81)*** 3.71 (2.38-5.80)*** 3.77 (1.93-7.36)*** 4.18 (2.19-
7.97)*** 3.93 (2.48-6.23)***

41-45 1.51 (0.71-3.25) 2.14 (1.05-4.34)* 1.82 (1.08-3.05)* 1.74 (0.81-3.77) 2.14 (1.04-4.37)* 1.92 (1.14-3.23)*

46-50 0.96 (0.40-2.33) 1.76 (0.83-3.74) 1.35 (0.76-2.38) 1.04 (0.43-2.54) 1.76 (0.83-3.75) 1.41 (0.80-2.49)

>50 1 [ref] 1 [ref] 1 [ref] 1 [ref] 1 [ref] 1 [ref]

Nationality

Native Danes - - 1 [ref] - - 1 [ref]

Other - - 1.85 (0.94-3.65) - - 1.62 (0.81-3.22)

Urbanization level 
(persons/km2)

High 1.51 (0.98-2.34) 1.92 (1.26-2.94)** 1.72 (1.27-2.33)*** 1.29 (0.80-2.07) 1.42 (0.90-2.24) 1.34 (0.97-1.86)

Medium 1.21 (0.71-2.04) 1.68 (1.04-2.73)* 1.45 (1.01-2.06)* 1.13 (0.67-1.93) 1.51 (0.92-2.47) 1.33 (0.93-1.91)

Low 1 [ref] 1 [ref] 1 [ref] 1 [ref] 1 [ref] 1 [ref]

Marital status

Married/ Widow-
hood

1 [ref] 1 [ref] 1 [ref] 1 [ref] 1 [ref] 1 [ref]

Divorced 0.93 (0.43-1.98) 1.71 (0.83-3.52) 1.28 (0.76-2.15) 0.91 (0.42-1.99) 1.85 (0.88-3.88) 1.32 (0.77-2.27)

Unmarried 1.69 (1.17-2.42)** 3.06 (2.17-4.30)*** 2.34 (1.82-3.00)*** 0.66 (0.36-1.23) 1.93 (1.15-3.24)* 1.21 (0.82-1.80)

Number of children

0 2.03 (1.40-2.94)*** 2.50 (1.76-3.53)*** 2.27 (1.75-2.92)*** 1.23 (0.62-2.44) 0.66 (0.37-1.17) 0.87 (0.56-1.35)

1 1.33 (0.71-2.50) 1.84 (1.14-3.00)* 1.63 (1.11-2.38)* 1.24 (0.64-2.40) 0.98 (0.58-1.68) 1.10 (0.73-1.66)

≥2 1 [ref] 1 [ref] 1 [ref] 1 [ref] 1 [ref] 1 [ref]

Employment status

Employed 1 [ref] 1 [ref] 1 [ref] 1 [ref] 1 [ref] 1 [ref]

Unemployed 1.71 (0.89-3.31) 2.80 (1.67-4.70)*** 2.27 (1.51-3.40)*** 1.12 (0.56-2.23) 2.16 (1.25-3.73)** 1.56 (1.02-2.39)*

Student 1.66 (0.97-2.82) 1.92 (1.20-3.07)** 1.80 (1.26-2.55)** 0.92 (0.52-1.61) 1.05 (0.63-1.77) 0.97 (0.67-1.42)

Educational levelc

Low 2.71 (1.59-4.62)*** 1.91 (1.15-3.18)* 2.25 (1.56-3.25)*** 2.61 (1.40-4.89)** 1.90 (1.08-3.35)* 2.10 (1.38-3.18)***

Middle 1.64 (1.09-2.48)* 1.47 (1.02-2.12)* 1.55 (1.18-2.04)** 1.51 (0.96-2.37) 1.48 (1.00-2.19)* 1.45 (1.08-1.95)*

High 1 [ref] 1 [ref] 1 [ref] 1 [ref] 1 [ref] 1 [ref]

Income leveld

Low 2.43 (1.69-3.50)*** 2.09 (1.53-2.86)*** 2.37 (1.86-3.01)*** 1.62 (1.02-2.56)* 1.13 (0.76-1.67) 1.55 (1.15-2.09)**

High 1 [ref] 1 [ref] 1 [ref] 1 [ref] 1 [ref] 1 [ref]
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Figure 3: The distribution of ADHD symptoms stratified by sex. 
The inattention (IN) or hyperactivity-impulsivity (HY-IM) subtype 
of ADHD for male and female blood donors that screened positive 
for ADHD using the ASRS (N=322). Here, males and females were 
divided into symptom-groups according to the symptoms that 
were most predominant. The group “IN and HY-IM” shows that in-
dividuals has the same ASRS score on the IN and HY-IM subscale. 
We found an overall statistical significant difference between the 
distribution of the three subgroups of ADHD symptoms between 
males and females (P=0.03, chi-square). The P-values for the IN 
subtype, the HY-IM subtype, and the combined subtype were 
P=0.05, P=0.09, and P=0.59, respectively.  

a Univariate analysis where the crude OR have no adjustments
b Multivariate analysis where the OR is adjusted for all socio-demographic variables
cHighest educational level attained
dTotal annual personal income. Here, the median annual personal income is based on either the female blood donors, male blood donors, or 
the total study population. 
Note. OR; odds ratio, CI; confidence interval, “-“, according to Danish legislation, we had too limited power (less than four exposed participants) 
to further subdivide by sex. *p<.05, **p<.01, ***p<.001.

Discussion 

In the present cross-sectional study, we characterize the 
socio-demographic profile of a population of healthy blood do-
nors with self-reported ADHD symptoms by the use of the com-
prehensive Danish registers. 

Our results suggest that even among otherwise healthy, 
undiagnosed and untreated blood donors ~3% exhibit ADHD 
symptoms that in a clinical setting would result in referral to 
a psychiatrist for a more thorough evaluation (Table 1). Our 
estimated prevalence is in the lower range when compared to 
previous studies (range 2.5-5.0%) [5,6,20,26,50,57,58], which is 
most likely due to the fact that blood donors have to fulfill spe-
cific health criteria, which subsequently exclude severe forms of 
the ADHD symptomatology. In spite of this, we still found that 
ADHD symptoms in this study population form a continuum of 
severity (Figure 2) and that donors exhibit ADHD that currently 
are not treated in clinical settings (Table 2). 

Blood donors who were unemployed, low educated, un-
married, and had a low income had higher odds of having self-
reported ADHD symptoms (Table 2), which is consistent with 
previous reports [14,17–26]. Surprisingly, several of the asso-
ciations were driven by one sex only. Although the reason for 
these sex-specific impairments is unclear, it could be due to 
sex-differences in help seeking behavior or partly reflect gender 
differences in ADHD symptomatology in our study. Here, males 
were found to have the highest level of the IN symptoms, while 

this was true for the HY-IM symptoms for females (Figure 3). 
Previously, the IN subtype has been associated with passive so-
cial behavior, and less relationship satisfaction among college 
students [59,60] which partly could explain our observations 
related to being unmarried and unemployed. In contrast, the 
HY-IM subtype might make it difficult to complete an education, 
but easier to find a partner due to the extrovert nature of the 
HY-IM subtype. 

We found that current ADHD symptoms decreased with in-
creasing donor age as previously described [4,6]. Noteworthy, 
these results could simply reflect the cross-sectional nature 
of our study or a cohort effect since blood donors of increas-
ing age are highly selected in relation to health requirements 
(the healthy donor effect) and subsequently also have a higher 
chance of being treated for an ADHD comorbid disorder [61,62]. 
Females had less prominent ADHD symptoms in the youngest 
age groups and the symptoms seemed to peak in the 36-40 
years age group. These differences could reflect that the often 
unrecognized IN subtype among females during childhood has 
been given increased awareness within the last few decades, 
which have resulted in early recognition for the 18-35 female 
age groups. Yet another possibility is that young females re-
ceive more support from their families than young males and 
thereby able to manage their symptoms better. Furthermore, 
young females may have poorer insight into their own impair-
ments, which could have resulted in underreporting of ADHD 
symptoms.

In our study, no significant differences with respect to ADHD 
symptoms were found for nationality. This difference when 
compared to other studies [5,20,57,63,64] could be due to the 
selection effect related to blood donors or that our data were 
based on very few individuals with other nationalities (NADHD=9 
versus Nnon-ADHD=185). Furthermore, we found only a trend for 
an association between ADHD symptoms and a high urbaniza-
tion level which - if true - could be speculated to be because 
adult blood donors with ADHD thrive better with high pace and 
are subsequently drawn towards urban areas [20,62]. 

Strengths and limitations

The strength of the study is the large study population with 
a broad age range and the use of the comprehensive Danish 
registers that ensures accurate linkage of blood donors across 
different registers. Furthermore, socio-demographic variables 
were collected independently of the reported ADHD symptoms 
in a country where education is free of charge and provided by 
the government. 

This study should be interpreted cautiously because of sev-
eral important limitations. The study population constitutes 
voluntary blood donors who are implicitly healthier than the 
general population and where older blood donors are a highly 
selected group of individuals (the healthy donor effect). There-
fore the generalizability to other settings may be limited. 

Furthermore, our study used self-reported ADHD symptoms 
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based on the ASRS screening instrument rather than clinical di-
agnosis. Even though the ASRS is commonly used in Denmark 
and has shown good psychometric properties [42,46–49] the 
Danish version has never been officially validated. Thus, blood 
donors who would not fulfill a verified clinical diagnosis of 
ADHD could be included in the present study, which would sub-
sequently inflate the results. 

Because of the cross-sectional study design, we are not able 
to evaluate the temporal aspects of ADHD symptoms among 
blood donors. Thus, socio-demographic variables that tend to 
fluctuate in time, such as employment status, number of chil-
dren, marital status, and urbanization level could be differently 
associated with self-reported ADHD symptoms if a longitudinal 
approach were applied. Similarly, no causal relationship be-
tween ADHD symptoms and socio-demographic status can be 
inferred from cross-sectional data. Furthermore, the different 
covariates examined in the study were retrieved from the Dan-
ish registers and therefore not applicable to the participants at 
the time of completion of the ASRS. These imprecise measures 
or specifications could create spurious associations that were 
not accounted for in the study.

Furthermore, there might be a selection bias among blood 
donors in relation to the different manifestations of the HY-IM 
subtype between males and females. Here, the HY-IM subtype 
among males could lead to less socially acceptable behaviors 
including aggression and unreliability that will exclude them as 
blood donors whereas this for females are reflected in less so-
cially complicated directions. 

Non-responders of the full ASRS were removed from the 
analyses, however; it is possible that these individuals are more 
affected by ADHD symptoms than participants with complete 
data that would subsequently lead to biased estimates. 

Furthermore, the study excluded individuals with missing 
information on income and education. We do believe that the 
majority of the excluded individuals represent blood donors that 
are too young to have any information available in the registers 
when the socio-demographic variables were extracted. A small-
er fraction could however; represent blood donors travelling/
studying/etc. abroad with no residence in Denmark during the 
study period or individuals at production schools, as these are 
not registered (mail correspondence with Statistic Denmark). 
The mean ASRS scores of these excluded individuals confirmed 
that the exclusion is random with respect to ADHD symptoms 
and representative of the entire study population (Figure 1). 

Conclusion

The study suggests that the prevalence of self-reported ADHD 
is increased among younger and lower educated blood donors. 
For males additional associated factors were unemployment 
and not being married, whereas for females low income was 
associated with ADHD symptoms. Our findings highlight the im-
portance of early recognition and treatment in order to prevent 
the presumed negative consequences for individuals with self-
reported ADHD.  

Acknowledgment 

We acknowledge the Danish blood donors and the staff at 
the Danish blood banks that were involved in the present study. 
Furthermore, we would like to thank Dorte Helenius Mikkelsen 
for advice on the statistical analyses.

Funding/support

This work was supported by the Lund beck foundation, Den-
mark under Grant (R219-2016-1030 and R209-2015-3500); The 
Danish Council for Independent Research - Medical Sciences 
under Grant (1333-00275A to KB and 09-069412); The Danish 
Administrative Regions; The Danish Administrative Regions’ 
Bio- and Genome Bank; and The Danish Blood Donor Research 
Foundation (Bloddonorernes Forskningsfond). The funders had 
no role in study design, data collection and analysis, decision to 
publish, or preparation of the manuscript.

References

1. 	 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. 

2. 	 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. 

3. 	 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. 

4. 	 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.

5. 	 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. 

6. 	 Simon V, Czobor P, Bálint S, Mészáros A, Bitter I. Prevalence and 
correlates of adult attention-deficit hyperactivity disorder: me-
ta-analysis. Br J Psychiatry J Ment Sci. 2009; 194: 204–211. 

7. 	 Park S, 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. 

8. 	 Barkley RA, Brown TE. Unrecognized attention-deficit/hyperac-
tivity disorder in adults presenting with other psychiatric disor-
ders. CNS Spectr. 2008; 13: 977–984. 

9. 	 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. 

10. 	 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. 

11. 	 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. 

12. 	 Rösler M, Casas M, Konofal E, Buitelaar J. Attention deficit hy-
peractivity disorder in adults. World J Biol Psychiatry Off J World 
Fed Soc Biol Psychiatry. 2010; 11: 684–698. 

13. 	 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. 

14. 	 Murphy K, Barkley RA. Attention deficit hyperactivity disorder 
adults: comorbidities and adaptive impairments. Compr Psychi-



9Journal of Psychiatry and Behavioral Sciences

MedDocs Publishers

atry. 1996; 37: 393–401. 

15. 	 Friedman SR, Rapport LJ, Lumley M, Tzelepis A, VanVoorhis A, 
Stettner L, et al. Aspects of social and emotional competence in 
adult attention-deficit/hyperactivity disorder. Neuropsychology. 
2003; 17: 50–58. 

16. 	 Bagwell CL, Molina BS, Pelham WE, Hoza B. Attention-deficit 
hyperactivity disorder and problems in peer relations: predic-
tions from childhood to adolescence. J Am Acad Child Adolesc 
Psychiatry. 2001; 40: 1285–1292. 

17. 	 Kirino E, Imagawa H, Goto T, Montgomery W. Sociodemograph-
ics, Comorbidities, Healthcare Utilization and Work Productiv-
ity in Japanese Patients with Adult ADHD. PloS One. 2015; 10: 
e0132233. 

18. 	 Biederman J, Faraone SV. The effects of attention-deficit/hyper-
activity disorder on employment and household income. Med 
Gen Med Medscape Gen Med. 2006; 8: 12. 

19. 	 Able SL, Johnston JA, Adler LA, Swindle RW. Functional and psy-
chosocial impairment in adults with undiagnosed ADHD. Psychol 
Med. 2007; 37: 97–107. 

20. 	 Faraone SV, Biederman J. What is the prevalence of adult ADHD? 
Results of a population screen of 966 adults. J Atten Disord. 
2005; 9: 384–391.

21. 	 Küpper T, Haavik J, Drexler H, Ramos-Quiroga JA, Wermelskirch-
en D, Prutz C, et al. The negative impact of attention-deficit/
hyperactivity disorder on occupational health in adults and ado-
lescents. Int Arch Occup Environ Health. 2012; 85: 837–847. 

22. 	 Faraone SV, Biederman J, Spencer T, Wilens T, Seidman LJ, Mick 
E, et al. Attention-deficit/hyperactivity disorder in adults: an 
overview. Biol Psychiatry. 2000; 48: 9–20. 

23. 	 Eakin L, Minde K, Hechtman L, Ochs E, Krane E, Bouffard R, et 
al. The marital and family functioning of adults with ADHD and 
their spouses. J Atten Disord. 2004; 8: 1–10. 

24. 	 Barkley RA. Major life activity and health outcomes associated 
with attention-deficit/hyperactivity disorder. J Clin Psychiatry. 
2002; 63: 10–15. 

25. 	 Mannuzza S, Klein RG. Long-term prognosis in attention-deficit/
hyperactivity disorder. Child Adolesc Psychiatr Clin N Am. 2000; 
9: 711–726. 

26. 	 de Graaf R, Kessler RC, Fayyad J, ten Have M, Alonso J, Anger-
meyer 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: 835–842. 

27. 	 Adler L, Cohen J. Diagnosis and evaluation of adults with at-
tention-deficit/hyperactivity disorder. Psychiatr Clin North Am. 
2004; 27: 187–201.

28. 	 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. 

29. 	 Secnik K, Swensen A, Lage MJ. Comorbidities and costs of adult 
patients diagnosed with attention-deficit hyperactivity disorder. 
PharmacoEconomics. 2005; 23: 93–102. 

30. 	 Kollins SH. A qualitative review of issues arising in the use of 
psycho-stimulant medications in patients with ADHD and co-
morbid substance use disorders. Curr Med Res Opin. 2008; 24: 
1345–1357. 

31. 	 Wilens TE. Impact of ADHD and its treatment on substance 
abuse in adults. J Clin Psychiatry. 2004; 65: 38–45. 

32. 	 Wilens TE, Biederman J. Alcohol, drugs, and attention-deficit/ 
hyperactivity disorder: a model for the study of addictions in 
youth. J Psychopharmacol Oxf Engl. 2006; 20: 580–588. 

33. 	 Dalsgaard S, Mortensen PB, Frydenberg M, Thomsen PH. Long-
term criminal outcome of children with attention deficit hy-
peractivity disorder. Crim Behav Ment Health CBMH. 2013; 23: 
86–98. 

34. 	Y oung S, Taylor E, Gudjonsson G. Childhood Predictors of Crimi-
nal Offending: Results From a 19-Year Longitudinal Epidemio-
logical Study of Boys. J Atten Disord. 2016; 20: 206–213. 

35. 	 Ginsberg Y, Hirvikoski T, Lindefors N. Attention Deficit Hyper-
activity Disorder (ADHD) among longer-term prison inmates is 
a prevalent, persistent and disabling disorder. BMC Psychiatry. 
2010; 10: 112.

36. 	 Harpin VA. The effect of ADHD on the life of an individual, their 
family, and community from preschool to adult life. Arch Dis 
Child. 2005; 90: i2-7. 

37. 	 Briars L, Todd T. A Review of Pharmacological Management of 
Attention-Deficit/Hyperactivity Disorder. J Pediatr Pharmacol 
Ther JPPT Off J PPAG. 2016; 21: 192–206. 

38. 	 Halperin JM, Bédard A-CV, Curchack-Lichtin JT. Preventive inter-
ventions for ADHD: A neurodevelopmental perspective. Neu-
rother J Am Soc Exp Neurother. 2012; 9: 531–541. 

39. 	 Arnold LE, Hodgkins P, Caci H, Kahle J, Young S. Effect of treat-
ment modality on long-term outcomes in attention-deficit/hy-
peractivity disorder: A systematic review. PloS One. 2015; 10: 
e0116407. 

40. 	 Faraone SV, Spencer T, Aleardi M, Pagano C, Biederman J. Meta-
analysis of the efficacy of methylphenidate for treating adult 
attention-deficit/hyperactivity disorder. J Clin Psychopharmacol. 
2004; 24: 24–29.

 41. 	 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. 

42. 	 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. 

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

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

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

46. 	 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. 

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

48. 	 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. 



10Journal of Psychiatry and Behavioral Sciences

MedDocs Publishers

49. 	 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. 

50. 	 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. 

51. 	 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. 

52. 	 Lozano ÓM, Carmona J, Muñoz-Silva A, Fernández-Calderón F, 
Díaz-Batanero C, Sanchez-Garcia M. Adult ADHD Self-Report 
Scale: Comprehensive Psychometric Study in a Spanish SUD 
Sample. J Atten Disord. 2016.

53. 	 Pedersen CB, Gøtzsche H, Møller JO, Mortensen PB. The Danish 
Civil Registration System. A cohort of eight million persons. Dan 
Med Bull. 2006; 53: 441–449. 

54. 	 Pedersen CB. The Danish Civil Registration System. Scand J Pub-
lic Health. 2011; 39: 22–25. 

55. 	 Jensen VM, Rasmussen AW. Danish Education Registers. Scand J 
Public Health. 2011; 39: 91–94. 

56. 	 Petersson F, Baadsgaard M, Thygesen LC. Danish registers on 
personal labour market affiliation. Scand J Public Health. 2011; 
39: 95–98. 

57. 	 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. 

58. 	 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. 

59. 	 Willcutt EG, Nigg JT, Pennington BF, Solanto MV, Rohde LA, Tan-
nock R, et al. Validity of DSM-IV attention deficit/hyperactivity 
disorder symptom dimensions and subtypes. J Abnorm Psychol. 
2012; 121: 991–1010. 

60. 	 Overbey GA, Snell WE, Callis KE. Subclinical ADHD, Stress, and 
Coping in Romantic Relationships of University Students. J Atten 
Disord. 2011; 15: 67–78. 

61. 	 Taurines R, Schmitt J, Renner T, Conner AC, Warnke A, Romanos 
M. Developmental comorbidity in attention-deficit/hyperactiv-
ity disorder. Atten Deficit Hyperact Disord. 2010; 2: 267–289. 

62. 	 Soendergaard HM, Thomsen PH, Pedersen E, Pedersen P, Pouls-
en AE, Winther L, et al. Associations of Age, Gender, and Sub-
types With ADHD Symptoms and Related Comorbidity in a Dan-
ish Sample of Clinically Referred Adults. J Atten Disord. 2016; 20: 
925–933. 

63. 	 DuPaul GJ, Schaughency EA, Weyandt LL, Tripp G, Kiesner J, Ota 
K, et al. Self-report of ADHD symptoms in university students: 
cross-gender and cross-national prevalence. J Learn Disabil. 
2001; 34: 370–379. 

64. 	 Cuffe SP, Moore CG, McKeown RE. Prevalence and correlates of 
ADHD symptoms in the national health interview survey. J Atten 
Disord. 2005;9: 392–401.


