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Abstract

Background: The COVID-19 pandemic and its associated societal response are

anticipated to have wide-ranging effects on youth development and mental health. The

three most common mental health problems among university students are depression,

anxiety, and attention-deficit hyperactivity disorder (ADHD). Many factors that can

threaten the mental health during the outbreak affect these three conditions as well as the

sleep conditions of the undergraduate students. Thus, determining how these abrupt

changes in students’ circumstances will impact their mental health is very important from

a public health perspective.

Objective: We investigated both usual conditions and changes during the outbreak in

sleep, depression, and ADHD symptoms among undergraduate students.

Methods: A total of 252 students, primarily juniors answered the online survey.

Results: As a result, 12% of the students exceeded the cutoff score of the ADHD

questionnaire before the pandemic and approximately 6-21 % of the students especially

with ADHD traits rated their ADHD behaviors as worse during the outbreak. Additionally,

changes in circadian rhythm, depression, and ADHD symptoms are intertwined and often

create a vicious cycle.
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Conclusion: This study suggested that students with ADHD-trait is more susceptible to

further deterioration in their daily lives during the pandemic. In case it is difficult to

intervene with ADHD symptoms, approaching circadian rhythm or depression will be of

clinical use.

Keywords: ADHD; depression; sleep; students; COVID-19
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Background

The novel coronavirus disease 2019 (COVID-19) pandemic has quickly spread across

the globe from Wuhan, China since late 2019 [1]. Prior to the declaration of the COVID-
19 outbreak as a pandemic by the World Health Organization (WHO) on March 11, the
Japanese government “requested” local governments to shut down elementary and junior
and senior high schools throughout the country on February 27, 2020. Other educational
facilities such as colleges and universities soon followed suit.
On April 7, the government declared a state of emergency in Japan and “requested” that
the entire nation stay at home except when leaving to perform essential tasks. The
government completely rescinded the state of emergency on May 26. Colleges and
universities in Japan largely switched from in-person teaching to remote learning
thereafter, and students were not allowed to enter campuses without legitimate reasons
from the beginning of the first semester, which started in April.

The COVID-19 pandemic and its associated societal response are anticipated to have
wide-ranging effects on youth development and mental health [2]. There are numerous
factors supporting this prediction. Fear of illness causes people to become anxious and
experience depressive symptoms. Social distancing interventions force people to restrict
direct human contact, and most activities such as extracurricular activities, socialization
with peers, exercise, and physical activities are also restricted, which may result in a state
of isolation. Staying home for a long period of time is likely to lead to a sedentary lifestyle
and reduced exposure to sunlight, which is imperative for a consistent sleep routine [3].
A sedentary lifestyle also increases the time spent gaming on the internet [4], which
directly affects sleep onset and exposes students to blue light for a prolonged time.

Students may struggle with establishing a new structure and routine to adapt to a new way
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of life. This is a particularly tough task for students who live alone. Conversely, students
living with their families who need to stay home almost 24/7 might face a difficult time
if they are not in good terms with their parents [5].

Depression, anxiety, and attention deficit hyperactivity disorder (ADHD) are the three
most common mental health problems among university students [6]. All the above-
mentioned factors that can threaten mental health among undergraduates affect these three
conditions and the sleep conditions of the students. Sleep, depression, and ADHD
symptoms are intertwined with one another and often create a vicious cycle. Thus,
determining how these abrupt changes in students’ circumstances will impact their mental
health is very important from a public health perspective. So far, there is scarce research
in effect of the COVID-19 pandemic on ADHD. This study investigates changes in
symptoms of ADHD symptoms in relation to depressive and sleep-related symptoms

among undergraduate students during the pandemic.

Methods

A total of 252 students, primarily sophomores and juniors belonging to the faculty of
literature, economics, law, or technology, responded to this survey in early August 2020.
The mean students’ age was 19.89 (SD = 1.99), and there were 93 males and 156 females
(N/A 3). This study was approved by the ethical committee of Ryukoku University.
Informed consent was obtained from all students.

The following information was collected for this study: (1) ADHD symptoms in their
normal state, as measured by the Adult ADHD Self-Report Scale — Japanese Version
(ASRS-J) [7, 8]; (2) depressive symptoms in their normal state, as evaluated by the new

mood inventory [9]; (3) degree of change in circadian rhythm and sleep duration during
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the pandemic, as evaluated on seven-point Likert scales (1 = no change, 7 = major change;
and 0 = 3-hour sleep deprivation, 3 = no change, 6 = 3-hour increase in sleep,
respectively); and (4) general quality of life (QoL) during the pandemic, as evaluated on
a 10-point Likert scale (0 = worst, 10 = best).

For (1) and (2), following a precedent example, the participants were asked to rate
their relevant symptoms during the outbreak compared with their normal state on a scale
of 1 to 4 (1 = improved, 2 = not different, 3 = a little worse, and 4 = much worse) [10].
The mean changes in total ADHD symptoms, inattention, and hyperactivity-impulsivity
were calculated by the sum of changes in 18, 9, and 9 ADHD symptoms per 18, 9, and 9,
respectively (ranging from 1 to 4). The degree of change for the mean change in the total
ADHD symptoms, inattention, and hyperactivity-impulsivity was judged by the criterion
such as 1-1.75, improved; 1.75-2.5, not different; 2.5-3.25, a little worse; and 3.25-4,
much worse. A mean change in depression symptoms was likewise calculated and
categorized.

To investigate whether there were significant changes in depression, ADHD, sleep,
and QoL during the COVID-19 outbreak, the students’ responses were analyzed by a one-
sample ¢-test. Pearson’s correlation coefficients between depression, ADHD, circadian
rhythm, sleep duration, and QoL were calculated by correlation analysis. Furthermore,
students were divided into two groups, the ADHD-trait and the non-ADHD groups
according to the cut-off score of the ASRS-J. Then, chi-square test was administered to
probe if any significant difference exists in the rate of the degree of change in ADHD
symptoms between the ADHD and non-ADHD groups. In case any significant difference
exists through the administration of the chi-square test, a residual analysis was performed

to detect which cells contribute to the significance. The residual analysis calculated the
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adjusted

Results

The mean scores of each questionnaire assessing the changes in depression; ADHD
total, inattention, and hyperactivity-impulsivity of ADHD; circadian rhythm; sleep
duration; and QoL during the pandemic were 2.35 (0.64), 2.12 (0.25), 2.15 (0.32), 2.09
(0.25), 2.70 (1.23), 3.97 (1.67), and 4.82 (2.58), (the scores indicating “no change” were
2,2,2,2,3,3 and 5, respectively) and the z-scores (p value) for one-sample #-test were
8.64 (p <.001), 6.78 (p <.001), 6.66 (p <.001), 5.17 (p <.001), 3.83 (p <.001), 9.25 (p
<.001) and 1.12 (p =0.26), respectively. The change in each ADHD symptom and the
results of one-sample #-test for it are shown in Table 2. The correlations between the
scores for depression, ADHD total, sleep, and QoL are indicated in Table 3.

The changes in depression, total ADHD, inattention, and hyperactivity-impulsivity
according to the aforementioned classification criteria were shown in Figure 1.

Thirty students (11.90 %) exceeded the ASRS-J cutoff score. There was significant
difference in the change of (total) ADHD symptoms between the ADHD (2.30 + 0.27)
and the non-ADHD groups (2.10 % 0.24) during the outbreak (t = 4.23, p < 0.001). As
for the degree of ADHD symptom change, the ADHD and the non-ADHD groups showed
changes of 0% and 3% (improved), 79% and 91 % (not different), and 21% and 6 % (a
little worse) during the pandemic. Chi-square analysis for this cross-tabulation reached a
significant level (p = 0.012), and further residual analyses revealed the “no difference”
and “a little worse”” ASRS-J response in the control group were 2.0 and -2.9, respectively.
On the other hand, they were -2.0 and 2.9 in the ADHD group. These findings mean that

the ADHD group has a significantly higher ratio of “a little worse” response and lower
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ratio of “no difference” response than the control group does.
[Insert Table 1, 2 & 3 and Figure 1 & 2 around here]
Discussion

This is the first study to investigate the changes in ADHD symptoms, in relation to
depression and sleep-related symptoms among university students during the outbreak in
Japan. As expected, some of the university students experienced greater mental health
difficulties in the emergency state than in normal circumstances, although there were a
wide variety of diverse reactions in response to the outbreak. Additionally, depression,
ADHD, sleep, and QoL were shown to negatively affect one another.

It is natural for people to become anxious or depressed during emergent situations
such as an epidemic [11]; however, this is a particular problem in students who are already
in a vulnerable mental state, and such students may reach clinical levels of anxiety or
depression. A large online survey of 44,447 college students revealed that the prevalence
of depression symptoms during COVID-19 was 12.2% [12]. The current study cannot
estimate the prevalence of depression during the pandemic; however, one-third of the
students who reported negative changes in mental health would be candidates for
interventions.

Time spent in undergraduate studies is characterized by the specific period between
adolescence and adulthood when students are expected to be independent and engage in
self-management, such as controlling their own activities (academic, social, economic,
interpersonal), which demands executive function. Furthermore, academic activities in
colleges or universities are less structured than during childhood [13]. During the
emergent pandemic, such activities became even less structured. Thus, even students with

typical development may experience difficulties in accomplishing things until they
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establish a new routine. Studies on children with ADHD in both China and France
revealed that approximately one-third to one-half of children displayed worse ADHD
symptoms [10, 14]. Our study indicated that approximately 6 to 21 % of students rated
their ADHD behaviors (i.e., inattention or hyperactivity-impulsivity) as worse during the
outbreak. This percentage is an unexpected number considering the abrupt change in their
circumstances; however, this turmoil would continue to lead to deteriorations in the
academic and daily life of around 10% of students. The possibility that a certain
proportion of students with ADHD traits experienced even tougher times in adapting to
new routines and getting things done during this fluctuating situation is an alarming but
expected finding. This study confirmed that students with ADHD traits were more
susceptible to further deterioration in their daily lives during the COVID-19 pandemic.
These students are strong candidates for any mental health interventions.

In terms of individual ADHD symptoms, eight out of nine inattentive symptoms
changed significantly during the pandemic. By contrast. only four out of nine hyperactive-
impulsive symptoms did. The only inattentive symptom that did not reach statistical
significance was “lose things.” This result likely resulted from decreased opportunities to
go out during the self-lockdown period. Among the other eight inattentive symptoms,

29 <¢

three symptoms, namely,” “difficulty keeping attention,” “avoids efforts,” and “easily
distracted,” almost reached medium effect size (i.e., d = 0.5). These symptoms possibly
resulted from numerous distractions at home (e.g., the presence of family members, video
games) during the self-lockdown which encouraged people to stay at home. Among the
four hyperactive-impulsive symptoms, two symptoms, namely “fidgeting” and “feels

restless,” almost reached a medium effect size. These symptoms might result from the

restraint situation during the pandemic. In addition, these two symptoms potentially
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negatively affected inattention symptoms. Acute and/or chronic physical activity might
mitigate ADHD symptoms and is also good for general health [15].

The prevalence of poor sleep quality among students was originally very high,
particularly in Japan. In our study, students reported a longer duration of sleep and
moderate or major changes in their circadian rhythm during the outbreak. These findings
are consistent with those in a study of nursing students [16], which may reflect longer
free time by saving time to commute to universities. Longer sleep may have a positive
effect on students’ mental health, considering the consistent lack of sleep in the normal
state. However, the disruption in the circadian rhythm will negatively affect students’
mental health and academic performance in the long run.

Many papers exist on the relationship between ADHD and sleep problems (see
Hvolby for review) [17]. Individuals with ADHD have a higher risk of suffering from
sleep disruption by hyperfocusing on entertainment such as video gaming [18]. Higuchi
et al. (2020) indicated that the social restrictions during the COVID-19 pandemic
negatively affected internet use and gaming behavior among treatment seekers in Japan
[4]. Furthermore, ADHD 1is often comorbid with internalizing disorders including
depression and anxiety [6]. Thus, these three conditions may negatively affect one another,
which was confirmed in this study. In our study, ADHD, depression, and circadian rthythm
have significant and mild to moderate correlation one another.

Among the discussed conditions, sleep problems are the most convenient and easiest
for which to perform interventions. Healthy sleep practices include the following: a
regular sleep/wake schedule; adequate opportunity for sleep; calming and structured
bedtime routines; avoidance of caffeine, large amounts of liquids, naps, exercise, and

alerting activities (e.g., use of electronic devices) soon before bedtime; sleeping only in
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bed and using the bed only for sleeping; and attention to environmental factors such as
bedroom furniture, lighting, and temperature [19]. Thus, implementing healthy sleep
practices is the recommended first-line option for addressing problems during the
outbreak, which may also enhance immune health.

A relatively strong relationship exists between depression and ADHD. Treating
depression is another option for the intervention of ADHD symptoms, given that only
practitioners specialized in developmental disorders can manage the mental crisis of
students with ADHD. However, starting ADHD medication during the outbreak is risky
in this emergent situation [20].

There are some limitations of this study. Firstly, due to potential selection biases and
the small number of participants, the results of our study may not be generalizable to all
university students. Additionally, this study employed a retrospective design for the
emergent situation. All the data were collected through online questionnaires, and the
reliability and validity of the online version of the questionnaires has not yet been
evaluated. Furthermore, the questionnaires to probe changes in ADHD and depressive
symptoms are not validated as well. Finally, correlation does not necessarily imply
causation. Effects can be in either direction, bi-direction, or due to a third variable.

This study focused on the negative aspects of mental health among university
students; however, the fact that approximately up to 10 % of students endorsed positive
answers in depression or ADHD domain, and students sleep longer on average than usual
during the outbreak possibly because this emergent period gives students a respite from
social jetlag, albeit only temporarily, is notable [21].

Conclusion

This is the first study to investigate the changes in ADHD symptoms in relation to
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depression, sleep duration, circadian rhythm, and QoL among university students during
the COVID-19 outbreak in Japan. As expected, some of the university students
experienced greater mental health difficulties in the emergency state than in normal
circumstances, although there were a wide variety of diverse reactions in response to the
outbreak. Additionally, depression, ADHD, sleep, and QoL were shown to negatively
affect one another. Our study also indicated that approximately 6 to 21 % of students rated
their ADHD behaviors (i.e., inattention or hyperactivity-impulsivity) as worse during the
outbreak. A possibility that a certain portion of students who originally have ADHD traits
were experiencing even tougher times in adapting to new routines and getting things done
during this fluctuating situation is an alarming but expected finding. They can be strong
candidates for any mental health intervention. In case it is difficult to intervene with

ADHD symptoms, approaching circadian rhythm or depression will be of clinical use.

Abbreviations
ADHD: attention-deficit hyperactivity disorder; ASRS-J: the Adult ADHD Self-Report

Scale — Japanese Version; QoL: quality of life.

Authors’ contributions

The corresponding author, TT, was responsible for data collection and drafting the first
manuscript. YT analyzed and interpreted the data in collaboration with TT. All co-authors
(RA and TN) made substantial contributions to critical revision of the first draft for key
intellectual content and have given their final approval for the version to be published.

All authors read and approved the final manuscript.

12



ADHD among undergraduates during the pandemic

Author details

! Department of Clinical Psychology, Ryukoku University, Kyoto, Japan. 2 Sapporo
Gakuin University, Hokkaido, Japan. > Graduate School of Psychological Science, Health
Sciences University of Hokkaido, Hokkaido, Japan. # Department of Media Informatics,

Ryukoku University.

Acknowledgments

The authors would like to thank all the participants in this study.

Competing interests

The authors declare that they have no competing interests.

Availability of data and materials
The datasets used and/or analyzed during the study are available from the corresponding

author on reasonable request.

Consent for publication

Not applicable.

Ethics approval and consent to participate
This study was approved by the ethical committee of Ryukoku University. Informed

consent was obtained from all students.

Funding

13



ADHD among undergraduates during the pandemic

This research received no external funding.

14



ADHD among undergraduates during the pandemic

References

1. Li H, Liu SM, Yu XH, Tang SL, Tang CK. Coronavirus disease 2019 (COVID-19):
current status and future perspectives. International journal of antimicrobial agents.
2020; 55(5): 105951. https://doi.org/10.1016/j.1jantimicag.2020.105951.

2. Golberstein E, Wen H, Miller BF. Coronavirus Disease 2019 (COVID-19) and Mental
Health  for Children and Adolescents. JAMA  pediatrics.  2020;
10.1001/jamapediatrics.2020.1456. Advance online publication.
https://doi.org/10.1001/jamapediatrics.2020.1456.

3. Becker SP, Gregory AM. Editorial Perspective: Perils and promise for child and
adolescent sleep and associated psychopathology during the COVID-19 pandemic.
Journal of child psychology and psychiatry, and allied disciplines. 2020; 61(7), 757—
759. https://doi.org/10.1111/jcpp.13278.

4. Higuchi S, Mihara S, Kitayuguchi T, Miyakoshi H, Ooi M, Maezono M, Nishimura K,
Matsuzaki T. Prolonged use of Internet and gaming among treatment seekers arising
out of social restrictions related to COVID-19 pandemic. Psychiatry and clinical
neurosciences. 2020;  10.1111/pcn.13127. Advance online publication.
https://doi.org/10.1111/pen.13127.

5. Ando M, Takeda T, Kumagai K. A Qualitative Study of Impacts of the COVID-19
Pandemic on Lives in Adults with Attention Deficit Hyperactive Disorder in Japan.
International Journal of Environmental Research and Public Health. 2021;
18(4):2090. https://doi.org/10.3390/ijerph18042090.

6. Soet J, Sevig T. Mental health issues facing a diverse sample of college students:
Results from the college student mental health survey. NASPA Journal. 2000; 43,

410-431.

15


https://doi.org/10.1001/jamapediatrics.2020.1456
https://doi.org/10.1111/jcpp.13278
https://doi.org/10.1111/pcn.13127

ADHD among undergraduates during the pandemic

7. 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. International journal of methods
in psychiatric research. 2007; 16(2), 52—65. https://doi.org/10.1002/mpr.208.

8. Takeda T, Tsuji Y, Kurita H. Psychometric properties of the Japanese version of the
Adult Attention-deficit hyperactivity disorder (ADHD) Self-Report Scale (ASRS-J)
and its short scale in accordance with DSM-5 diagnostic criteria. Research in
developmental disabilities. 2017; 63, 59-66.
https://doi.org/10.1016/.ridd.2017.02.011.

9. Sakano Y, Fukui T, Kumano H, Horie H, Kawahara K, Yamamoto H, Nomura S, &
Suematsu H. Development and validation of a New Mood Inventory. Japn Soc
Psychosom Med. 1994; 34, 629-636.

10. Zhang J, Shuai L, Yu H, Wang Z, Qiu M, Lu L, Cao X, Xia W, Wang Y, Chen R. Acute
stress, behavioural symptoms and mood states among school-age children with
attention-deficit/hyperactive disorder during the COVID-19 outbreak. Asian journal
of psychiatry. 2020; 517, 102077. https://doi.org/10.1016/j.ajp.2020.102077.

11. Lau JT, Yang X, Tsui HY, Pang E, Wing YK. Positive mental health-related impacts
of the SARS epidemic on the general public in Hong Kong and their associations
with other negative impacts. The Journal of infection. 2006; 53(2), 114-124.
https://doi.org/10.1016/j.jinf.2005.10.019.

12. Wang ZH, Yang HL, Yang YQ, Liu D, Li ZH, Zhang XR, Zhang YJ, Shen D, Chen P
L, Song WQ, Wang XM, Wu XB, Yang XF, Mao C. Corrigendum to "Prevalence of
anxiety and depression symptom, and the demands for psychological knowledge and

interventions in college students during COVID-19 epidemic: A large cross-

16


https://doi.org/10.1002/mpr.208
https://doi.org/10.1016/j.ajp.2020.102077

ADHD among undergraduates during the pandemic

sectional study" [275 (2020) 188-193]. Journal of affective disorders. 2020; 276,
1173. https://doi.org/10.1016/j.jad.2020.07.116.

13. Wolf LE. College students with ADHD and other hidden disabilities. Outcomes and
interventions. Annals of the New York Academy of Sciences. 2001; 9317, 385-395.
https://doi.org/10.1111/5.1749-6632.2001.tb05792..x.

14. Bobo E, Lin L, Acquaviva E, Caci H, Franc N, Gamon L, Picot MC, Pupier F,
Speranza M, Falissard B, Purper-Ouakil D. Comment les enfants et adolescents avec
le trouble déficit d’attention/hyperactivité (TDAH) vivent-ils le confinement durant
la pandémie COVID-19 ? [How do children and adolescents with Attention Deficit
Hyperactivity Disorder (ADHD) experience lockdown during the COVID-19
outbreak?]. L'Encephale. 2020; 46(35), S85-S92.
https://doi.org/10.1016/j.encep.2020.05.011.

15. Den Heijer AE, Groen Y, Tucha L, Fuermaier AB, Koerts J, Lange KW, Thome J,
Tucha O. Sweat it out? The effects of physical exercise on cognition and behavior in
children and adults with ADHD: a systematic literature review. J Neural Transm
(Vienna). 2017; Feb;124(Suppl 1):3-26. doi: 10.1007/s00702-016-1593-7.

16. Romero-Blanco C, Rodriguez-Almagro J, Onieva-Zafra MD, Parra-Fernandez ML,
Prado-Laguna M, Hernandez-Martinez A. Sleep Pattern Changes in Nursing
Students during the COVID-19 Lockdown. International journal of environmental
research and public health. 2020; 17(14), 5222.
https://doi.org/10.3390/ijerph17145222.

17. Hvolby A. Associations of sleep disturbance with ADHD: implications for treatment.
Attention  deficit and hyperactivity  disorders.  2015;  7(1), 1-18.

https://doi.org/10.1007/s12402-014-0151-0.

17


https://doi.org/10.1016/j.encep.2020.05.011
https://doi.org/10.1007/s12402-014-0151-0

ADHD among undergraduates during the pandemic

18. Nakayama H, Mihara S, Higuchi S. Treatment and risk factors of Internet use
disorders. Psychiatry and clinical neurosciences. 2017; 71(7), 492-505.
https://doi.org/10.1111/pcn.12493.

19. Yoon SY, Jain UR, Shapiro CM. Sleep and daytime function in adults with attention-
deficit/hyperactivity disorder: subtype differences. Sleep medicine. 2013; 14(7),
648—-655. https://doi.org/10.1016/j.sleep.2013.03.003.

20. Cortese S, Coghill D, Santosh P, Hollis C, Simonoff E, European ADHD Guidelines
Group. Starting ADHD medications during the COVID-19 pandemic:
recommendations from the European ADHD Guidelines Group. The Lancet. Child
& adolescent health. 2020; 4(6), el5. https://doi.org/10.1016/S2352-
4642(20)30144-9.

21. Wright KP, Jr Linton SK, Withrow D, Casiraghi L, Lanza SM, Iglesia H, Vetter C,
Depner CM. Sleep in university students prior to and during COVID-19 Stay-at-
Home  orders. Current  biology. 2020; CB,30(14), R797-R798.

https://doi.org/10.1016/5.cub.2020.06.022.

18


https://doi.org/10.1016/S2352-4642(20)30144-9
https://doi.org/10.1016/S2352-4642(20)30144-9

ADHD among undergraduates during the pandemic

Table 1. Reported change in comparison to normal state

change SD  t-score

depression 235  0.64 8.64 **
ADHD total 212 025 6.78%*
inattention 215 032 6.66%*
hyperacrivity-impulsivity 209 025 S5.17**
circadian rhythm 270  1.23  3.83%*
sleep duration 397 1.67 9.25%%*
QoL 482 258 1.12

Note: change was calcurated by sum of symptom scores per 8
and 18 for depression and ADHD, respectively. One sample 7-
test was administered to investigate if there is significant
chage between the two points, i.e., before and during the
pandemic . The scores indicating “no change” for seven

variables were 2, 2, 2, 2, 3, 3 and 35, respectively. ** p < .001
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Table 2. Reported change for each ADHD symptom in comparison to

normal state

Cohen's
change SD t-score J
1. Careless mistakes 209 048 3.47* 0.23
2. Fidgeting 227 059 7.07** 0.46
3. Difficulty keeping attention 231 0.64 7.64%* 0.48
4. Leaves seat 2.10 040 3.92%* 0.25
5. Does not listen 2.07 047 231* 0.15
6. Feels restless 224 055 6.89** 0.43
7. Does not follow through 213  0.48 4.20%* 0.27
8. Diificulkty relaxing 206 064 138 0.09
9. Difficulty organizing 2.10 058 2.62% 0.17
10. On the go 2.13  0.57 3.57** 0.23
11. Avoids effort 237 0.776 7.72%* 0.49
12. Talks excessively 201 042 0.30 0.02
13. Loses things 202 045 0.70 0.04
14. Rules conversation one-sidedly 1.99 037 0.52 0.03
15. Easily distracted 225 057 6.80** 0.43
16. Diificulty waiting turn 200 022 0.00 0.00
17. Forgetful 206 047 2.04* 0.13
18. Interrupts others 201 026 0.73 0.04

Note: One sample 7-test was administered to investigate if there is
significant chage between the two points, i.e., before and during the
pandemic . The score indicating “no change” for each 18 variable was 2.
*p <.05, ** p <.001
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Table 3. Correlations between changes from normal state in relevant variables

circadian sleep
. QoL
ADHD duration
rhythm
depression 043 ** 0.17 ** -0.04 n.s. o
0.44
ADHD — 028 ** 008 ns. e
0.32
circadian rhythm — — -0.04 n.s. o
0.21
sleep duration — — — 0.11 n.s.

Note: Peason's correlation coefficients. * p < 0.05, **p < 0.01
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Changes in ADHD symptoms
by ADHD-trait during the outbreak
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