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Purpose: Most previous studies that described associations between adult attention-deficit/hyperactivity disorder (ADHD) and
sociodemographic characteristics were focused on individuals diagnosed with ADHD, and few studies investigated ADHD traits in
the general population. Additionally, some workers, who experienced no problems while at university and successfully graduated from
university, developed ADHD traits after finding employment. This study described associations between ADHD traits and socio-
demographic characteristics among Japanese workers who were university graduates.

Patients and Methods: Participants were randomly selected workers (n=1240) from across Japan who completed a self-
administered online survey. ADHD traits were measured using an adult ADHD Self-report Scale, with scoring rules applied to reflect
the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition criteria. Information was collected on sociodemographic
characteristics including sex, age, socioeconomic status, working time, and health-related behaviors. We performed partial correlation
analysis to estimate trend associations and used analysis of covariance to compare adjusted averages. This model was adjusted for all
variables.

Results: Males had higher levels of ADHD traits than females (p = 0.001), and younger age was associated with higher levels of
ADHD traits (p < 0.001). Workers with low incomes had higher levels of ADHD traits than workers with high incomes (p = 0.009).
More frequent consumption of midnight meals was associated with higher levels of ADHD traits (p < 0.001), although there were no
differences for breakfast, lunch, and dinner. Those who did not get enough rest from sleep had higher levels of ADHD traits (p =
0.007).

Conclusion: Results for high levels of ADHD traits among workers were consistent with previous studies for adults diagnosed with
ADHD, even though all participants had successfully graduated from university. Assessment of these ADHD traits may support
prevention of health deterioration related to these ADHD traits.
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Introduction

Attention-deficit/hyperactivity disorder (ADHD) is a chronic neuropsychiatric disorder defined by symptoms of inatten-
tion, hyperactivity, and impulsivity, and causes severe impairment and morbidity." ADHD symptoms have many negative
life impacts. For example, ADHD in adults is frequently associated with comorbid psychiatric diseases, including
depression®* and bipolar disorder,” as well as with substance abuse and suicide attempts.® Although ADHD diagnoses

are defined categorically, ADHD traits are continuously distributed in the general population, and individuals with
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ADHD exist at the extreme ends of the continuum of ADHD traits.”® Significant differences have been found between
healthy individuals with high and low levels of ADHD traits.” For example, sickness presenteeism was significantly
associated with high levels of ADHD traits among Japanese university students.'’

Previous studies have investigated associations between adult ADHD traits and sociodemographic characteristics.

Adult ADHD was more common among males than females,"*!' '3

and younger adults had a higher prevalence of
ADHD than older age groups.*'* Studies that explored socioeconomic status (SES) found adults with ADHD were less
likely to work than those without ADHD.">'7 Adult ADHD was also associated with a decline in work

131819 and low education levels.'? These studies also suggested that adult ADHD was associated with

performance
low SES. Furthermore, adults with higher levels of ADHD traits were more likely to eat snacks than those without such
traits.”® Some studies that targeted children with ADHD reported similar results to those for adults with ADHD.?'*? In
addition, previous reviews indicated that most adults with ADHD have sleep problems such as insomnia and daytime
sleepiness.”** The potential for ADHD has also been suggested to be an early warning sign for secondary prevention of
health deterioration,'® as adults with high levels of ADHD traits are more likely to lead unhealthy lifestyles.”’ Moreover,
intergenerational trauma has been implicated in ADHD, where the exposure of parents to trauma can have a negative
impact on the mental health of their children.?> Parenting behavior influences the psychiatric outcomes of children, where
negative behavior is a risk factor for ADHD.?®

Most previous studies that described associations between ADHD and sociodemographic characteristics were focused
on individuals diagnosed with ADHD, and few studies investigated ADHD traits in the general population. However, it is
likely that associations between ADHD traits and sociodemographic characteristics in the general adult population will
be consistent with previous studies of adults with ADHD. Additionally, some workers, who experienced no problems
while at university and successfully graduated from university, developed ADHD traits after finding employment.
Despite this being an important issue, few studies have targeted university graduate workers. This study aimed to
describe the associations between adult ADHD traits and sociodemographic characteristics among Japanese workers. The
sociodemographic characteristics associated with adult ADHD traits are a core element of ADHD traits and may provide
insight into providing support for those with ADHD traits. We targeted university graduates because even among
working adults who had successfully graduated from university, it is likely that associations between ADHD traits and
sociodemographic characteristics would be similar to previous results for adults with ADHD.

Materials and Methods

Participants

Participants were 1240 workers from different regions of Japan who had graduated from university. Data were collected
using an Internet-based questionnaire survey that was conducted in March 2019. The study profile has previously been
described in detail.?” As part of a larger program of research on the influence of lifestyle factors on work and health, this
study aimed to examine the relationships among mental health (with a focus on ADHD and autistic traits), lifestyle, and
the work environment. The goal was to identify effective ways to prevent or reduce mental health problems in the
workplace. The subjects were recruited from among approximately 1.2 million individuals, residing in all prefectures in
Japan, registered with a Japanese online survey company (Macromill Inc., Tokyo, Japan). In total, 86,880 of approxi-
mately 450,000 workers aged 20-69 years were randomly selected and invited to participate in the study via e-mail.
Screening was conducted to ensure that participants met the study eligibility criteria; we screened individuals aged 20—69
years who were university graduates and regular staff not currently on leave. The questionnaire was designed to end
automatically once all responses had been provided. We eliminated sex bias using a sex ratio of 1:1, and age bias by
including the same number of participants in all age groups (20-29, 30-39, 40—49, 50-59, and 60—69 years).

Sociodemographic Characteristics

The workers surveyed in this study completed a self-administered questionnaire that collected data on sociodemographic
characteristics including sex, age, SES (ie, annual household income and occupational position), working time, and
health-related behaviors (ie, smoking habits, drinking habits, leisure-time physical activity, eating habits, sleeping hours,
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and rest in sleep). Age was categorized into five groups (20-29, 30-39, 40-49, 50-59, and 60—69 years). Annual
household income was classified into six categories: less than 4 million yen, 4-6 million yen, 6—8 million yen, 8-
10 million yen, 10-12 million yen, and 12 million yen or more (100 Japanese yen equals approximately 1 USD).
Occupational position was divided into four groups (president or executive level, chief director level, section chief or
chief clerk level, and non-executive position). Working hours per week were classified into three categories (<40, 41-50,
and >51 hours). Drinking habits were categorized into three groups (almost every day, sometimes, and rarely) and
smoking habits were categorized into three groups (current smoking, quit smoking, and no smoking). Leisure-time
physical activity was divided into four groups: no activity, light physical activity one or more times per week, intense
physical activity one or two times a week, and intense physical activity three or more times a week. Weekly intake
frequencies of breakfast, lunch, dinner, snacks, and midnight meals were classified into four categories, 0-2 days, 3—4
days, 5-6 days, and 7 days (every day). A snack was defined as a light meal eaten between breakfast and lunch or
between lunch and dinner, and a midnight meal was defined as a simple meal eaten late at night after dinner. Sleeping
hours per day were classified into four categories: less than 5 hours, 5-6 hours, 6—7 hours, and 7 hours or more. Finally,
enough rest from sleep was classified into four categories: enough rest, decent rest, not rest much, and no rest.

ADHD Traits

The adult ADHD Self-Report Scale (ASRS)*® was used to determine participants’ ADHD traits. The ASRS is an 18-item
self-report scale covering the 18 symptoms of adult ADHD from the Diagnostic and Statistical Manual of Mental
Disorders, fourth edition (DSM-IV).?’ The ASRS Screener is a short version of the ASRS that includes 6 of the 18 ASRS
questions. The six questions pertain to four inattention symptoms and two impulsivity/hyperactivity symptoms that
characterize ADHD.?® In this study, ASRS subtypes were distinguished on the basis of the ASRS Screener results. Each
ASRS question asks how often a particular ADHD symptom has occurred over the past 6 months. The response scale is
as follows: 0, never; 1, rarely; 2, sometimes; 3, often; and 4, very often. Higher scores denote higher levels of ADHD
traits. The Japanese version of the ASRS was used in this study.® Data obtained using the DSM-IV ASRS screening
scale can also be assessed in terms of their association with ADHD traits according to the Diagnostic and Statistical
Manual of Mental Disorders, Fifth Edition (DSM-5) criteria,' by following scoring rules developed for consistency with
the DSM-5.'%31-32 The lowest and highest possible scores are 0 and 20, respectively.

Statistical Analyses

To examine the associations between ADHD traits and sociodemographic characteristics, adjusted ASRS and ASRS
subtype scores were calculated and subjected to partial correlation analysis, analysis of covariance, and nonparametric
analysis. Averages of the ASRS and ASRS subtype scores were adjusted for age and sex, or for all variables (sex, age,
annual household income, occupational position, working time, drinking habits, smoking habits, leisure-time physical
activity, weekly intake frequency of breakfast, lunch, dinner, snacks, and midnight meals, sleeping hours/day, and enough
rest from sleep). Partial correlation analysis was performed to estimate the trend association between ASRS or ASRS
subtype scores and sociodemographic characteristics by assigning ordinal numbers for each sociodemographic char-
acteristic when these characteristics were ordinal variables. Analysis of covariance was performed to compare the
adjusted averages of the ASRS and ASRS subtype scores for each sociodemographic characteristic when these
characteristics were not ordinal variables. This model was adjusted for age and sex as well for all variables. The
nonparametric tests performed in this study included the Mann—Whitney U-test (for comparison between two groups),
Kruskal-Wallis test (for comparison among three groups), and Spearman’s rank correlation. The level of significance was
0.05 (two-tailed). Statistical analyses were conducted using SPSS software (version 24 for Windows, IBM Corp.,
Armonk, NY, USA).

Ethics Statement

The Ethics Committee of the International University of Health and Welfare reviewed and approved this study (No. 18-
Im-017), which was conducted in accordance with the standards specified in the 1964 Declaration of Helsinki.
Responding to the questionnaire implied voluntary consent to participate in the study. Individuals who agreed to
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participate responded directly to an anonymous online questionnaire. The Ethics Committee of the International
University of Health and Welfare waived the need for written informed consent from participants.

Results

Participant Sociodemographic Characteristics

In total, 11,898 workers answered the screening questions, of whom 2658 met the eligibility criteria; 1934 of those
workers were randomly selected and granted access to the self-report questionnaire. The survey was closed when 1284
workers had completed the questionnaire (1240 of whom were provided by the survey company). Therefore, the final
analysis target was 1240 participants. Participant demographics are displayed in Table 1. In total, 1240 workers
participated in this study. About one-quarter of the participants had an annual household income of 4—6 million yen,
about two-thirds held non-executive positions, and approximately 40% worked 41-50 hours per week.

Association Between Sociodemographic Characteristics and ADHD Traits (ASRS)

Scores

Table 2 shows the association between sociodemographic characteristics and ADHD traits (ASRS) scores. After
adjustment for sex and age, the results showed that males had significantly higher ASRS scores than females (p =
0.001), and a younger age was associated with higher ASRS scores (p < 0.001). Workers from a low-income background
had significantly higher ASRS scores than workers from a high-income background (p = 0.009). Workers in lower
occupational positions tended to have higher ASRS scores than those in higher occupational positions, although the
difference was not significant. In addition, higher weekly working hours were associated with higher ASRS scores (p =
0.035). No significant differences were found in ASRS scores based on drinking habits, smoking habits, or leisure-time
physical activity. In addition, no significant differences were found in ASRS scores based on the frequency of consuming
breakfast, lunch, or dinner. However, a higher frequency of snacks and midnight meals was associated with higher ASRS
scores (p = 0.003 and p < 0.001, respectively). Finally, those who had a short sleep duration or that did not get enough
rest from sleep had higher ASRS scores that those with long sleep duration or sufficient rest from sleep (p = 0.004 and
p <0.001, respectively). After adjusting for all variables, the variables that remained significantly associated were sex (p
=0.001), age (p < 0.001), annual household income (p = 0.009), frequency of midnight meals (p < 0.001), and enough
rest from sleep (p = 0.007). The variables of working time, snack, and sleep duration became non-significant. The results
of the nonparametric analyses were generally consistent with those of the fully adjusted parametric analyses. However,
occupational position (p = 0.007) was a significant factor only in the nonparametric analyses, while working time (p <
0.001) and sleeping hours (p = 0.021) were significant in the sex- and age-adjusted multivariate analyses and nonpara-
metric analyses, but not in the fully adjusted multivariate analyses.

Association Between Sociodemographic Characteristics and ADHD Subtype Traits
(ASRS Subtype) Scores

The results of ASRS subtype scores after adjustment for sex and age, which was different from the ASRS scores are
presented in Table 3. No significant difference was found in Inattention scores based on sex. No significant difference
was found in Hyperactivity-Impulsivity scores by annual household income or weekly working hours. However, lower
occupational positions were associated with higher Hyperactivity-Impulsivity scores (p = 0.031). Finally, less leisure-
time physical activity was associated with higher Inattention scores (p = 0.004). After adjusting for all variables, the
variables that no longer showed a significant difference were occupational position in Hyperactivity-Impulsivity trait
scores, snack and sleep duration in both ADHD subtype trait scores, midnight meals in Inattention trait scores, and
enough rest from sleep in Hyperactivity-Impulsivity trait scores. The results of the parametric and nonparametric
analyses were generally consistent, although the frequency of consuming breakfast (p = 0.030; Inattention trait), and
annual household income and working time (p = 0.006 and p = 0.004, respectively; Hyperactivity-Impulsivity traits) were
significant only in the latter analyses. Furthermore, the frequency of midnight meals and sleeping hours (p = 0.004 and
p = 0.027, respectively; Inattention traits), and occupational position and enough rest from sleep (p = 0.008 and p =
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Table | Participants’ Sociodemographic Characteristics (N = 1240)
n (%)
Sex Male 620 (50)
Female 620 (50)
Age range (years) 20-29 248 (20)
30-39 248 (20)
4049 248 (20)
50-59 248 (20)
60-69 248 (20)
SES
Annual household income (million yen) | <4 219 (17.7)
4-6 306 (24.7)
6-8 234 (18.9)
8-10 193 (15.6)
10-12 128 (10.3)
212 160 (12.9)
Occupational position President or executive level 144 (11.6)
Chief director level 84 (6.8)
Section chief or chief clerk level 223 (18)
Non-executive position 789 (63.6)
Working time (hours/week) <40 474 (38.2)
41-50 521 (42)
>5] 245 (19.8)
Health-related behaviors
Drinking habits Rarely 495 (39.9)
Sometimes 472 (38.1)
Almost everyday 273 (22)
Smoking habits No smoking 896 (72.3)
Quit smoking 128 (10.3)
Current smoking 216 (17.4)
Leisure-time physical activity No exercise 660 (53.2)
Light exercise more than once a week 348 (28.1)
Intensive exercise one to two times a week 163 (13.1)
Intense exercise at least three times a week 69 (5.6)
Eating habits (days/week)
Breakfast 7 (every day) 878 (70.8)
5-6 128 (10.3)
34 54 (4.4)
0-2 180 (14.5)
Lunch 7 (every day) 1046 (84.4)
5-6 118 (9.5)
34 40 (3.2)
0-2 36 (2.9)
Dinner 7 (every day) 1141 (92)
5-6 59 (4.8)
34 15 (1.2)
0-2 25 (2)
Snack 7 (every day) 290 (23.4)
5-6 164 (13.2)
34 256 (20.6)
0-2 530 (42.7)
(Continued)
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Table | (Continued).

n (%)

Midnight meals 7 (every day) 57 (4.6)
5-6 45 (3.6)
34 110 (8.9)
0-2 1028 (82.9)

Sleep and rest

Sleeping hours/day <5 108 (8.7)
5-6 423 (34.1)
67 451 (36.4)
27 258 (20.8)

Enough rest from sleep Enough rest 179 (14.4)
Decent rest 583 (47)
Not rest much 407 (32.8)
No rest 71 (5.7)

Notes: Snack refers to a light meal eaten between breakfast and lunch or lunch and dinner. Midnight meal refers to a light meal eaten
after dinner.
Abbreviation: SES, socioeconomic status.

Table 2 Association Between Sociodemographic Characteristics and ADHD Traits (ASRS Scores) Scores (N = 1240)

Age and Sex Adjusted Multivariate Adjusted Nonparametric
MeantSE p MeantSE p p
Sex Male 7.1320.11 0.001* 7.15£0.11 0.001* <0.001°
Female 6.62+0.11 6.60+0.11
Age range (years) 20-29 7.50%0.17 <0.001 7.38£0.18 <0.001 <0.001
30-39 7.19£0.17 7.13£0.17
4049 6.7410.17 6.70%0.17
50-59 6.6010.17 6.6110.17
60-69 6.34£0.17 6.55+0.18
SES
Annual household income (million yen) <4 7.2210.18 0.009 7.2040.18 0.009 <0.001
4-6 6.9310.15 6.9610.15
6-8 6.84£0.17 6.82£0.17
8-10 6.98+0.19 6.9610.19
10-12 6.52+0.23 6.59+0.23
22 6.5210.21 6.48+0.21
Occupational position President or executive -level 6.59+0.23 0.230 6.71£0.23 0.567 0.007
Chief director-level 6.68+0.30 6.78+0.30
Section chief or chief clerk-level 7.010.18 7.01£0.18
Non-executive position 6.9110.10 6.88+0.10
Working time (hours/week) <40 6.69+0.12 0.035 6.71£0.12 0.070 <0.001
41-50 6.92+0.12 6.93£0.11
251 7.13£0.17 7.07£0.17
Health-related behaviors
Drinking habits Rarely 6.77+0.12 0.471 6.74+0.12 0.264 0.764
Sometimes 6.99+0.12 7.00£0.12
Almost everyday 6.87+0.17 6.91£0.17
Smoking habits No smoking 6.87+0.09 0.657° 6.89+0.09 0.727¢ 0.394¢
Quit smoking 6.73+0.23 6.71£0.23
Current smoking 6.99+0.18 6.9310.18
Leisure-time physical activity No exercise 6.93+0.10 0.115 6.931£0.10 0.186 0.300
Light exercise more than once a week 6.97+0.14 6.9410.14
Intensive exercise one to two times a week 6.62+0.21 6.65+0.20
Intense exercise at least three times a week 6.49£0.32 6.60+0.31
(Continued)
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Table 2 (Continued).

Age and Sex Adjusted Multivariate Adjusted Nonparametric
MeanSE P MeaniSE P P
Eating habit (times/week)

Breakfast 7 (every day) 6.8410.09 0.498 6.86+0.09 0.653 0.092
5-6 6.83£0.23 6.7810.24
34 7.38£0.36 7.24%0.36
0-2 6.91+£0.20 6.90+0.20

Lunch 7 (every day) 6.84+0.08 0.972 6.85+0.08 0.723 0.349
5-6 7.24£0.24 7.18£0.25
34 7.27+041 7.24+0.42
0-2 6.21£0.44 6.1410.44

Dinner 7 (every day) 6.83+0.08 0.167 6.84+0.08 0.469 0.050
5-6 7.69+0.34 7.63+0.35
34 7.15+0.67 7.11£0.67
0-2 6.99+0.52 6.70+0.53

Snack 7 (every day) 7.19£0.16 0.003 7.04£0.16 0.073 0.168
5-6 7.05+£0.20 6.99+0.20
34 6.96+0.16 7.02+0.16
0-2 6.61£0.12 6.6810.12

Midnight meals 7 (every day) 7.87+0.34 <0.001 7.70£0.35 <0.001 <0.001
5-6 7.98+0.39 7.76+0.39
34 7.24£0.25 7.16£0.25
0-2 6.73+£0.08 6.760.08

Sleep and rest

Sleeping hours (/day) <5 7.174£0.25 0.004 6.790.26 0.551 0.021
5-6 7.14£0.13 7.02£0.13
67 6.69+0.12 6.79+0.12
27 6.63+0.16 6.83+0.17

Enough rest from sleep Enough rest 6.6610.19 <0.001 6.70+0.20 0.007 <0.001
Decent rest 6.6410.11 6.69£0.11
Not rest much 7.14+0.13 7.08+0.13
No rest 7.83+0.31 7.64+0.32

Notes: MeanzSE: adjusted for age and sex and for all variables; P-value for ordinal variables based on partial correlation analysis, ordinal numbers were assigned to
ordinal variables; for categorical variables, analysis of covariance was used for the comparison; This model was adjusted for age and sex and for all variables. *Analysis
of covariance; bMann—Whitney U-test; “Kruskal-Wallis test. For all other p-values, fully adjusted partial correlation analysis, partial correlation analysis adjusted for
age and sex, or Spearman’s rank correlation analysis (nonparametric analysis) was performed. Snack refers to a light meal eaten between breakfast and lunch or

between lunch and dinner. Midnight meal refers to a light meal eaten after dinner.

Abbreviations: ADHD, attention-deficit/hyperactivity disorder; ASRS, ADHD Self-reporting Scale; SE, standard error.

Table 3 Association Between Sociodemographic Characteristics and ADHD Subtype Traits Scores (N = 1240)

Age and Sex Adjusted Multivariate Adjusted Nonparametric
ADHD Trait Subscales ADHD Trait Subscales ADHD Trait Subscales
Inattention Hyperactivity- Inattention Hyperactivity- Inattention | Hyperactivity-
Impulsivity Impulsivity Impulsivity
Mean | p Mean | p Mean | p Mean | p P P
1SE iSE iSE iSE
Sex Male 3.79 0.748* | 3.34 <0.001* | 3.79 0713* | 336 <0.001* | 0.156° <0.001°

+0.05 +0.08 +0.05 +0.08

Female 376 2.86 3.76 2.84
+0.05 +0.08 +0.05 +0.08

(Continued)
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Table 3 (Continued).

Age and Sex Adjusted Multivariate Adjusted Nonparametric
ADHD Trait Subscales ADHD Trait Subscales ADHD Trait Subscales
Inattention Hyperactivity- Inattention Hyperactivity- Inattention | Hyperactivity-
Impulsivity Impulsivity Impulsivity
Mean | p Mean | p Mean | p Mean | p P P
*SE *SE *SE *SE
Age range (years) 20-29 3.96 <0.001 | 3.54 <0.001 393 <0.001 | 3.45 0.006 <0.001 <0.001
+0.08 +0.12 +0.08 £0.13
30-39 3.97 323 3.96 3.18
+0.08 +0.12 +0.08 £0.12
40-49 3.77 298 375 2.95
+0.08 +0.12 +0.08 +0.12
50-59 3.68 2.92 3.68 2.94
+0.08 +0.12 +0.08 £0.12
60-69 3.51 2.83 357 298
+0.08 +0.12 +0.09 +0.13
SES
Annual household <4 391 0.003 331 0.101 391 0.001 329 0.151 <0.001 0.006
income (million yen) +0.09 +0.13 +0.08 +0.13
4-6 3.87 3.06 3.90 3.06
+0.07 +0.11 +0.07 £0.11
6-8 373 3.10 373 3.10
+0.08 +0.12 +0.08 +0.12
8-10 3.82 3.16 38l 3.15
+0.09 +0.13 +0.09 £0.13
10-12 3.6l 291 3.63 2.96
+0.11 +0.17 +0.11 +0.17
212 3.56 297 35 2.98
£0.10 10.15 £0.1 £0.15
Occupational position President or executive 3.86 0.476 2.73 0.031 3.94 0.105 278 0.061 0.144 0.008
-level +0.11 +0.17 +0.11 +0.17
Chief director-level 3.60 3.08 3.67 3.10
+0.14 +0.21 +0.14 +0.21
Section chief or chief 391 3.10 3.93 3.09
clerk-level +0.09 +0.13 +0.09 +0.13
Non-executive position 3.74 3.17 371 3.16
+0.05 +0.07 +0.05 +0.07
Working time (hours/ <40 3.69 0.023 3.0l 0.148 3.68 0.035 3.03 0.254 0.004 0.004
week) +0.06 +0.09 +0.06 +0.09
41-50 3.79 3.13 3.81 3.12
+0.05 +0.08 +0.05 +0.08
251 391 321 3.88 3.19
+0.08 +0.12 +0.08 +0.12
Health-related behaviors
Drinking habits Rarely 3.78 0.794 2.99 0.235 3.75 0.722 2.99 0.184 0311 0.197
+0.06 +0.09 +0.06 +0.09
Sometimes 3.80 32 3.81 3.19
+0.06 +0.09 +0.06 +0.09
Almost everyday 3.74 3.13 3.77 3.14
+0.08 +0.12 +0.08 +0.12
Smoking habits No smoking 3.79 0.639° | 3.08 0.682% 3.79 0.523" | 3.09 0.837% 0.281° 0.400°
+0.04 +0.06 +0.04 +0.06
Quit smoking 3.68 3.06 3.66 3.05
+0.11 +0.17 +0.11 +0.17
Current smoking 3.79 3.20 3.76 3.16
+0.09 +0.13 +0.09 £0.13
(Continued)
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Table 3 (Continued).

Age and Sex Adjusted Multivariate Adjusted Nonparametric
ADHD Trait Subscales ADHD Trait Subscales ADHD Trait Subscales
Inattention Hyperactivity- Inattention Hyperactivity- Inattention | Hyperactivity-
Impulsivity Impulsivity Impulsivity
Mean | p Mean | p Mean | p Mean | p P P
*SE *SE +SE *SE
Leisure-time physical No exercise 3.84 0.004 3.09 0.765 3.84 0.012 3.09 0.854 0.005 0.671
activity +0.05 +0.07 +0.05 +0.07
Light exercise more than 3.78 320 3.76 3.18
once a week +0.07 +0.10 +0.07 +0.10
Intensive exercise one to 3.63 2.99 3.66 2.99
two times a week +0.10 +0.15 +0.10 +0.15
Intense exercise at least 3.46 3.04 3.50 3.10
three times a week +0.15 +0.22 +0.15 +0.22
Eating habit (times/
week)
Breakfast 7 (every day) 3.73 0.156 3.1 0.994 3.74 0.304 3.12 0.956 0.030 0.549
+0.04 +0.06 +0.04 +0.06
5-6 3.87 2.96 3.86 293
+0.11 +0.17 +0.11 +0.17
34 4.08 3.30 4.02 3.23
+0.17 +0.25 +0.17 +0.25
0-2 3.82 3.09 3.8l 3.10
+0.09 +0.14 +0.10 +0.14
Lunch 7 (every day) 3.76 0.491 3.09 0.682 3.76 0.885 3.09 0.553 0.118 0.703
+0.04 +0.06 +0.04 +0.06
5-6 3.90 3.34 3.86 331
+0.11 +0.17 +0.12 +0.18
34 401 3.25 401 323
+0.20 +0.29 +0.20 +0.30
0-2 3.65 2.56 357 2.58
+0.21 +0.31 +0.21 +0.31
Dinner 7 (every day) 376 0.550 3.07 0.123 3.77 0.878 3.07 0.265 0.116 0.057
+0.04 +0.06 +0.04 +0.06
5-6 4.07 3.63 4.01 3.62
10.16 +0.24 +0.17 +0.25
34 3.80 3.35 37 341
+0.32 +0.48 +0.32 +0.48
0-2 372 3.28 3.59 3.1
+0.25 +0.37 +0.25 +0.38
Snack 7 (every day) 3.90 0.013 3.29 0.011 3.87 0.058 3.17 0.210 0.127 0.430
+0.08 £0.11 +0.08 +0.12
5-6 3.89 3.16 3.86 3.13
+0.10 +0.15 +0.1 +0.15
34 376 3.20 3.77 3.25
+0.08 £0.12 +0.08 +0.12
0-2 3.68 2.93 37 2.98
+0.06 +0.08 +0.06 +0.08
Midnight meals 7 (every day) 3.89 0.035 3.98 <0.001 3.82 0.208 3.88 <0.001 0.004 <0.001
+0.16 +0.25 +0.17 +0.25
5-6 4.06 391 3.96 3.79
+0.19 +0.28 £0.19 +0.28
34 3.99 325 3.95 321
+0.12 +0.18 +0.12 +0.18
0-2 373 3.00 375 3.02
+0.04 +0.06 +0.04 +0.06
(Continued)
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Table 3 (Continued).

Age and Sex Adjusted Multivariate Adjusted Nonparametric
ADHD Trait Subscales ADHD Trait Subscales ADHD Trait Subscales
Inattention Hyperactivity- Inattention Hyperactivity- Inattention | Hyperactivity-
Impulsivity Impulsivity Impulsivity
Mean | p Mean | p Mean | p Mean | p P P
*SE *SE *SE *SE
Sleep and rest
Sleeping hours (/day) <5 3.92 0.010 325 0.019 373 0.686 3.05 0.572 0.027 0.069
+0.12 +0.18 +0.13 +0.19
5-6 3.86 329 3.80 322
+0.06 +0.09 +0.06 +0.09
67 375 2.95 3.80 2.99
+0.06 +0.09 +0.06 +0.09
27 3.63 3.00 371 3.1
+0.08 £0.12 +0.08 £0.12
Enough rest from sleep Enough rest 3.61 <0.001 | 3.05 0.007 3.62 0.001 3.08 0.096 <0.001 0.046
+0.09 +0.14 +0.10 +0.14
Decent rest 3.69 2.95 371 2.99
+0.05 +0.08 +0.05 +0.08
Not rest much 3.89 3.25 3.87 3.21
+0.06 +0.09 +0.06 +0.10
No rest 4.25 3.58 4.18 347
+0.15 +0.22 +0.15 +0.23

Notes: MeanzSE: adjusted for age and sex and for all variables; P-value for ordinal variables based on partial correlation analysis, ordinal numbers were assigned to ordinal
variables; for categorical variables, analysis of covariance was used for the comparison; This model was adjusted for age and sex and for all variables; *Analysis of covariance;
®Mann-Whitney U-test; “Kruskal-Wallis test. For all other p-values, fully adjusted partial correlation analysis, partial correlation analysis adjusted for age and sex, or
Spearman’s rank correlation analysis (nonparametric analysis) was performed. Snack refers to a light meal eaten between breakfast and lunch or between lunch and dinner.
Midnight meal refers to a light meal eaten after dinner.

Abbreviations: ADHD, attention-deficit/hyperactivity disorder; SE, standard error.

0.046, respectively; Hyperactivity-Impulsivity trait scores) were significant in the sex- and age-adjusted multivariate and

nonparametric analyses, but not in the fully adjusted multivariate analysis.

Discussion

We examined associations between ADHD traits and sociodemographic characteristics among 1240 Japanese workers.
Participants were sampled from across Japan, had a university education or higher, and were not a patient population. Our
results for workers with high level of ADHD traits in this group were roughly consistent with previous studies for adults
diagnosed with ADHD. Males had significantly higher levels of ADHD traits than females, and a younger age was
associated with higher levels of ADHD traits. Workers with low incomes had higher level of ADHD traits than workers
with high incomes, even though all participants were university graduates. Those that more frequently consumed
midnight meals had higher levels of ADHD traits, although there were no differences based on the frequency of
breakfast, lunch, and dinner. Those who did not get enough rest from sleep also had higher levels of ADHD traits
than other participants.

Our results for SES showed that workers with low annual household income had higher levels of ADHD or
Inattention traits than workers with a high annual household income. This highlighted that workers with a low SES
had higher levels of ADHD traits than workers with a high SES, even though all participants were university graduates.
Previous studies have shown that ADHD among adults is associated with factors that lead to low SES, such as frequent

15717 underachievement at work,'' low performance and reduced productivity at

job changes,” unemployment,
work, 151819 and low education.'> ADHD has also been found to be less common among professionals than other

workers.'" Our results are consistent with previous studies that showed that individuals with strong ADHD traits have
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low SES. However, despite previous studies reporting an association between low performance and ADHD traits,''"'®

which affects occupational position, we found no significant differences in ADHD traits among various occupational
positions in multivariate-adjusted analyses. However, in nonparametric analyses, ADHD and Hyperactivity-Impulsivity
trait scores showed inverse associations with occupational position. Our study targeted workers who had graduated from
university; therefore, our results suggested that workers with high level of ADHD traits can have difficulty working and
adapting to society despite successfully graduating from university, which may lead to a decline in SES. Previously, it
was reported that the association between ADHD symptoms and academic performance among university students was
partially mediated by depressive symptoms.** We suggest that supporting students with depressive symptoms, which are
common, may improve academic achievement and, by extension, SES.

Our results showed an association between a higher frequency of snacks/midnight meals and a higher level of ADHD
traits, although frequency of snacks was not significant after adjusting for multiple variables. However, there were no
differences based on the frequency of breakfast, lunch, and dinner. No previous studies on the relationship between
ADHD and dietary frequency were available. However, studies on the relationship between ADHD and dietary patterns
suggested that adults with high levels of ADHD traits reported frequent snacking on sweets.”’ Studies involving children

found that individuals with ADHD symptoms also consumed more snack food*'** 22,35

and were more likely to overeat
than those without these symptoms. Such eating behavior may lead to obesity, and many studies have explored the
relationship between ADHD and obesity. Two meta-analyses showed similar results of a significant association between
ADHD and obesity among adults, with odds ratios of 1.55°° and 1.37.%” Our results support these findings.

Regarding sleep and rest, we found that workers who had shorter sleep duration or that did not get enough rest from
sleep had higher levels of ADHD traits than those with longer sleep duration or sufficient rest, although sleep duration
was not significant following adjustment for multiple variables. This was consistent with previous studies that found
higher levels of ADHD traits among individuals with shorter sleep duration compared with longer sleep duration.
Previous reviews showed bedtime resistance, difficulty with morning awakenings, sleep onset difficulties, and insomnia
among individuals with ADHD.?**** A population-based study suggested that ADHD symptoms were linked to shorter
sleep duration, long sleep latency, nocturnal wake time, and sleep deficiency in adolescents.*® These sleep problems
result in reduced sleep time and daytime sleepiness.®” Many studies have reported daytime sleepiness in individuals with
ADHD.*** These studies supported our finding of higher levels of ADHD traits among workers who did not get enough
rest from sleep. In terms of subtypes of ADHD traits of our study, workers did not get enough rest from sleep showed
higher levels of Inattention traits. In a previous study, Inattention traits were strongly correlated with insomnia.*® The
most common sleep disorder is delayed circadian rhythm, which is seen in the majority of adults with ADHD.*' In one
report, melatonin treatment advanced the circadian rhythm, although the reduction of ADHD symptoms seen in that
study was not attributed to the change in circadian rhythm.** Sleep disorders are more frequent and severe in adults with
ADHD compared with other psychiatric outpatients, and it has been suggested that sleep disturbances are an intrinsic
feature of adult ADHD rather than a consequence of comorbid psychiatric conditions.*’

Our results showed that males had significantly higher levels of ADHD traits than females, which was consistent with
most previous studies that found adult ADHD was more common among males than females.*'"™'* We also found that
a younger age was associated with higher levels of ADHD traits, which was also consistent with previous studies that
reported a higher prevalence of ADHD among younger adults.*'* We found no significant differences in ASRS scores by
drinking habits, smoking habits, or leisure-time physical activity, although less leisure-time physical activity was associated
with higher Inattention trait scores. Our results for smoking and drinking were inconsistent with previous studies that found

ADHD was associated with smoking,"”

and ADHD symptoms were associated with frequency of drinking in college
students.** Differences in the way we assessed drinking and smoking habits may be one reason for the discrepancy between
our results and those of previous studies. It has previously been reported that smokers with ADHD experience withdrawal
symptoms more severely than do smokers without ADHD.* In this study, we only asked participants about whether they
were currently smokers and not necessarily heavy smokers with withdrawal symptoms. For drinking, we asked participants
whether they consumed alcohol almost every day, sometimes, or rarely, and did not evaluate the level of excessive alcohol
consumption as assessed in a previous study.** Although no studies related to ADHD and exercise were available, some

studies that investigated exercise as a treatment found physical exercise had potential benefits as an alternative or additional
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treatment option for ADHD.*® Our ASRS subtype results were roughly the same as our ASRS results. Previous studies
suggested the inattention subtype was most prevalent in adults with ADHD.*”*® A population-based study reported
inattentive symptoms were the most strongly associated with clinical impairment.*’

The target population of our study was university graduate workers, who differ from university students in several
ways. Firstly, university students have individual freedoms, and their daily lives are less structured than those of workers,
which are regulated by the workplace. Thus, university students with ADHD symptoms have irregular lifestyles, such as
irregular sleeping hours, lower sleep quality, and irregular eating habits, such as binge eating.’*>' In contrast, workers
must follow workplace systems; therefore, they are less likely than university students to follow an irregular lifestyle
during working hours. Secondly, there are differences between our target university graduate workers and general
workers. Both our and previous results showed that workers with strong ADHD traits had low SES. However, the
type of SES differed between studies. In our study, low income was significantly associated with ADHD traits, but
occupational position was not, whereas in previous reports, poor work performance, which affects occupational position,

was associated with ADHD. 151819

Implications
There are important implications from the findings of our study. In our study, several sociodemographic characteristics,
especially SES, were associated with high level of ADHD traits for workers, despite those participants having success-
fully graduated from university. Thus, certain sociodemographic characteristics may predict high ADHD traits. Workers
with such traits should be assisted accordingly.

Although it is important to include young people in studies on the genetic determinants of mental illness, this
population is currently underrepresented in psychiatric research®® However, this was not the case in our study; we
included equal numbers of participants in all age groups.

Limitations

This study had some limitations that warrant consideration. First, we used an online questionnaire and our sample
might have been biased toward individuals who were more familiar with Internet use. Second, the DSM-IV ASRS
Screener with revised scoring based on the DSM-5 criteria reported by Ustun et al®' that was used to evaluate
ADHD in this study, was less accurate relative to the new DSM-5 ASRS Screener.>! However, the DSM-IV ASRS
Screener with revised scoring detects most DSM-5 cases (sensitivity 84.2% and specificity 89.5%) at a threshold
of maximum area under the curve.*' Third, a previous report found that self-reported evaluations may under-
estimate ADHD traits.>® However, high agreement between self-ratings and observer ratings for ADHD diagnoses
in adults has been reported.’® Nevertheless, it will be important to replicate the present results in studies

performing more detailed assessments of ADHD symptoms through validated clinical interviews.

Conclusions

We examined associations between ADHD traits and sociodemographic characteristics among 1240 Japanese workers.
Participants were sampled from across Japan, had a university education or higher, and were not a patient population. Our
results for characteristics associated with high levels of ADHD traits among these workers were consistent with previous
studies for adults diagnosed with ADHD, even though all participants had successfully graduated from university. Males
had significantly higher levels of ADHD traits than females, and a younger the age was associated with a higher level of
ADHD traits. The following findings are of particular importance. Workers with a low income had higher level of ADHD
traits than workers with a high income, even though they were all university graduates. Assessment of lifestyle habits
showed a higher frequency of midnight meals was associated with a higher level of ADHD traits, although there were no
differences based on the frequency of breakfast, lunch, and dinner. Those who did not get enough rest from sleep also had
higher levels of ADHD traits. Assessment of these ADHD traits may support prevention of health deterioration related to
these ADHD traits.
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