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Purpose: Attention-deficit/hyperactivity disorder (ADHD), a prevalent condition affecting 2.5-5% of adults, impacting daily
functioning. Sleep quality is essential for cognitive and socio-emotional well-being, and the association between ADHD symptoms
and sleep disturbances necessitates identifying populations at risk. This study aimed to assess the associations between ADHD
symptoms and sleep disorders by conducting a thorough assessment of sleep measures in a cross-sectional group of university
students.

Patients and Methods: Recruiting participants from a Turkish university (n=503; mean age=21.3 + 1.8 years), subgroups were
formed based on ADHD scores from the Adult ADHD Self-report Scale. Sleep was assessed using the Van Dream Anxiety Scale,
Pittsburgh Sleep Quality Index (PSQI), and Epworth Sleepiness Scale (ESS). Beck Depression Inventory (BDI) was employed to
evaluate depressive symptoms.

Results: ADHD symptoms group exhibited higher dream-related anxiety, PSQI, ESS, and BDI scores. Nightmares were more
prevalent in the ADHD symptoms group. Subjective sleep measures showed differences in various domains, emphasizing poorer
sleep quality in the ADHD symptoms group. Correlation analyses revealed intricate relationships between socio-economic factors,
psychiatric health, family history, ADHD symptoms, nightmares, and sleep aspects.

Conclusion: University students with ADHD symptoms face increased susceptibility to insufficient sleep, impacting daytime
functioning and academic performance. Findings underscore the need for increased attention to sleep health in this population.

Plain Language Summary: We wanted to understand how sleep problems affect university students who have symptoms of
attention-deficit/hyperactivity disorder (ADHD). ADHD can make it harder to focus, stay organized, and manage time. People with
ADHD often report having trouble sleeping, but we wanted to learn more about how sleep and mood might be linked to these
symptoms. To do this, we asked students to fill out questionnaires about their sleep habits, feelings, and ADHD symptoms. We
compared students with ADHD symptoms to those without.

We found that students with ADHD symptoms: (1) Had more trouble falling or staying asleep, (2) Felt sleepier during the day, (3)
Had more nightmares, (4) Reported feeling more depressed. We also discovered that poor sleep and low mood were strongly related to
ADHD symptoms. In fact, sleep and mood explained about 68% of the differences in ADHD symptom levels.

Students with ADHD symptoms were also more likely to sleep fewer hours than recommended. This can affect learning, memory,
and daily life. Things like staying up late to study, using phones or computers at night, or having a busy social life may make sleep
worse.

Even though the study relied on self-reported answers and included students from only one university, the results suggest that better
sleep and emotional support might help reduce ADHD symptoms and improve students’ well-being.

Our research highlights the importance of supporting healthy sleep habits and mental health in students who experience attention
difficulties.
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Introduction

Attention-deficit/hyperactivity disorder (ADHD) is a common condition, affecting approximately 2.5-5% of adults
globally." Widely studied in the field of child and adolescent psychiatry, ADHD typically manifests during childhood,
and around 60-70% of individuals continue to experience symptoms into adulthood.? According to the current diagnostic
criteria defined by the Diagnostic and Statistical Manual of Mental Disorders (DSM), the core symptoms are listed as
inattention, hyperactivity, and/or impulsivity.® Without intervention, individuals with ADHD encounter difficulties across
essential aspects of functioning, such as emotional, academic, occupational, and social domains. Recent international
consensus papers also highlight that ADHD is a highly heritable, neurodevelopmental disorder that often persists into
adulthood and is associated with significant impairments across multiple life domains.*

Insufficient and poor-quality sleep has a negative impact on cognitive abilities and socio-emotional behavior.”® These
impairments are particularly relevant in individuals with attention-deficit/hyperactivity disorder (ADHD), as research
indicates that sleep disturbances are more common in this population and can worsen core ADHD symptoms such as
inattention and impulsivity.”® Moreover, ADHD itself is known to negatively influence sleep regulation, leading to
a bidirectional relationship between sleep and symptom severity.”'® Therefore, it is essential to identify populations at
higher risk for sleep disturbances, especially among those already experiencing cognitive and behavioral challenges.

The characteristics and prevalence of sleep disturbances in ADHD have been extensively investigated, and data
revealed that ADHD not only impacts daytime functioning but also nighttime behaviors, particularly influencing the
quantity and quality of sleep, which describes the ADHD as a 24-hour disorder. However, analyses of both objective and
subjective measures of sleep have yielded conflicting results, depending on the complex interaction between ADHD and
sleep patterns.'""'? Moreover, sleep problems may also contribute to the development of or mimic the ADHD-like
symptoms, which can lead to misdiagnosis, whereas sleep problems may worsen the ADHD symptoms, and potentially
affect the treatment and functioning in children, adolescents, and adults.'>'*

Sleep disorders commonly associated with ADHD include delayed sleep, insomnia, periodic limb movements in
sleep, obstructive sleep apnea, and sleep-disordered breathing. These associations are well-documented in studies
utilizing actigraphy, polysomnography, and EEG.'*!>:1¢

The United States National Sleep Foundation recommends seven to nine hours sleep duration for young adults and
adults.'” Various indices and scales have been developed to classify the measures of sleep quality and the presence of
sleep-disruptive events.

Although previous studies have documented the presence of sleep disturbances in individuals with ADHD, much of
the existing literature has focused on children and adolescents or has relied on small clinical samples. There is a relative
lack of research examining sleep characteristics and their association with ADHD symptoms in non-clinical young adult
populations, particularly university students.

While the relationship between ADHD and sleep has been explored in various populations, few studies have focused
on non-clinical, university-aged young adults using multiple validated self-report measures. Additionally, this study
offers a more comprehensive view by simultaneously examining ADHD symptoms, sleep quality, daytime sleepiness,
dream-related anxiety, and depressive symptoms within a single model. By doing so, we aim to provide a clearer
understanding of the psychological and behavioral profiles of young adults with ADHD symptoms and identify specific
sleep-related targets for future interventions in academic and healthcare settings.

This study aims to address this gap by investigating the relationship between ADHD symptoms and subjective sleep
quality in a university student sample. We hypothesized that students with ADHD symptoms would report more sleep
disturbances, greater daytime sleepiness, and higher levels of depressive symptoms compared to their peers without
ADHD symptoms.

Materials And Methods
Participants and the Definition of ADHD

The study participants had a mean age of 21.35+1.86 years, with a female-to-male ratio of 266 to 237. Out of 503
individuals, 87 had self-reported symptoms of ADHD. Participants were recruited from a university located in the

1616 o Nature and Science of Sleep 2025:17



Demirkan and Semiz @

Southeastern of Tiirkiye and the study group consisted of active student from different faculties and educational levels.
The university is composed of 38 departments with over 27000 active students. Recruitment efforts involved distributing
flyers in cafeterias and utilizing institutional Email addresses.

The inclusion criteria included registered students aged 18 years or older, those complied with the study requirements
and signed written informed consent. The exclusion criterion was the students who did not fully participate in the
completion of all forms.

The study was approved by the local ethical committee of Local University (approval date/no: 09.03.2018/18-22), and
written informed consent was obtained. Participants were informed of the voluntary nature of their involvement, and they
were reminded that they are allowed to terminate their participation at any point. Standardized assessment procedures
were applied uniformly to all potential participants.

Detailed instructions were provided to each participant on how to complete the questionnaire. Questionnaires were
administered in medium-sized groups ranging from 40 to 50 individuals in classrooms designated for the study during
specified time slots on school days.

Exclusion criteria were as follows: the absence of at least one completed scale or questionnaire, withdrawal from the
study, and individuals who subsequently requested exclusion from the study population. To reduce potential confounding
effects of ADHD pharmacotherapy on sleep outcomes, participants who were currently receiving pharmacological
treatment for ADHD (eg, stimulant or non-stimulant medications) were excluded from the study.

Subgrouping of individuals was based on their scores on the validated Turkish version of the World Health
Organization’s Adult Attention Deficit Hyperactivity Disorder Self-Report Scale (ASRS), which is an 18-item self-
report questionnaire, designed to evaluate ADHD symptoms, while Part A contains 6 items and Part-B contains 12
additional questions. The Turkish adaptation has demonstrated strong psychometric properties, with inter-group correla-
tion of 0.85 (0.73-0.91) and Cronbach’s alpha of 0.88.'®

In this study, a cut-off score of 24 or higher on either of the two subscales were considered“high risk for ADH”. This
threshold has been supported by validation studies conducted in Turkish adult populations and is commonly used in
population-based research to indicate a high likelihood of clinically relevant ADHD symptoms.'®2° We note that the
ASRS is a screening tool and not a diagnostic instrument; therefore, participants meeting the cut-off are referred to as
having“high risk for ADHD” not a formal diagnosis. Permission for the use of the scale was obtained from the relevant
institution.

ADHD symptom status was determined exclusively through self-report using the ASRS; no clinical interviews or
additional diagnostic assessments were conducted.

Measures

The Van Dream Anxiety Scale (VDAS): The VDAS is a validated tool that comprises 17 self-rated questions designed to
assess nightmare frequency and dream anxiety resulting from frightening dreams over the past month (Cronbach
0=0.87).%! Four additional questions collect clinical information but do not contribute to the scoring.

Twelve questions focus on various aspects, including nightmare frequency, difficulty in falling asleep after
a nightmare, fear of sleeping due to anticipated nightmares, trouble in sleeping, nightmare recall frequency, daytime
sleepiness, daytime anxiety, difficulty in routines, familial distress, social distress, psychological disturbances, and
memory/concentration difficulties. Each of these questions is scored on a scale from 0 to 4 points. There is also
a question regarding somatic symptoms (shortness of breath, dizziness, exhaustion, palpitation, sweating, shivering,
nausea, stomachache, tightness in chest, dry mouth, fear of death, and sore throat), with each symptom scored from 0 to 4
points.

The total score is categorized as follows: 0—10 = 0; 11-20 = 1; 21-30 = 2; 31-40 = 3; and 4148 = 4.

The Pittsburgh Sleep Quality Index (PSQI): The Pittsburgh Sleep Quality Index (PSQI) is a self-rated questionnaire
which assesses sleep quality and sleep disturbances over 1-month interval.”> The scale consists of 7 components as
follows: subjective sleep quality, sleep latency, sleep duration, habitual sleep efficiency, sleep disturbances, use of
sleeping medications, and daytime dysfunction. Every component is evaluated with a scale of 0-3. Higher scores
indicate worse sleep quality. The Turkish version was validated by Agar et al in 2021 (Cronbach 0=0.752).>
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The Epworth Sleepiness Scale (ESS): The ESS is a self-administered questionnaire comprising 8 questions on
a 4-point scale (0-3).>* The individuals are questioned of their typical likelihood of dozing off or falling asleep while
participating in eight distinct activities as follows: sitting and reading, watching TV, sitting, inactive, in a public place
(eg, in a meeting, theater, or dinner event), sitting as a passenger in a car for an hour or more without stopping for
a break, lying down to rest when circumstances permit, sitting and talking to someone, sitting quietly after a meal without
alcohol, sitting in a car, while stopped for a few minutes in traffic or at a light. The ESS score, calculated as the sum of
the scores for the 8 items, and a higher ESS score indicates the presence of daytime sleepiness. The Turkish version of
the scale was validated by Agargun et al in 1999 (Cronbach a=0.80).2> Permission was obtained from the relevant
institution for the use of the scale.

Beck Depression Inventory (BDI): The BDI is a widely utilized self-report assessment tool consisting of 21 multiple-
choice questions.?® This inventory is designed to measure the severity of depression in individuals. Each question offers
a set of at least four possible answer choices, each representing varying levels of intensity. The higher scores indicate
more severe depressive symptoms. The Turkish version of the scale was validated by Hisli (Cronbach a=0.86).>” The
necessary permission for the use of the scale was secured from Giunti Psychometrics on behalf of Pearson
Assessment US.

Statistical Analysis

The sample size was calculated to be 450 participants, accounting for a 10% dropout rate, with a significance level of
0.05. Descriptive results are presented as frequencies (n) and percentages. Differences between the ADHD symptoms
groups and comparison groups in all variables were calculated by using chi-square test or Student’s #-test. The
correlations were calculated using Pearson’s correlation coefficient testing. All the analysis was performed using SPSS
version 21 (SPSS® 25.0 (IBM Corporation, Armonk NY, USA) for Windows®™). Significance was set to alpha < 0.05
(two-sided).

Results

In this study comprising 503 university students, we compared sleep-related, mood, and ADHD symptom measures
between a group with ADHD symptoms (n = 87) and a comparison group (n = 416) (Table 1). The groups did not differ
significantly in terms of age, gender, marital status, socioeconomic background, or presence of social security. Similarly,

Table | Comparison of Sociodemographic Variables Between ADHD and Control Groups

Variables Total (n=503) ADHD Group Comparison Group Group P
(n=87) (n=416) Differences
Mean £ SD Mean £ SD Mean £SD
(Range) (Range) (Range)
Age 21.35+1.868 21.18+1.394 21.38+1.952 (18-32) 0.3742
(19-25)
N (%) N (%) N (%)
FIM 266/237 53/34 213/203 z value=1.7 0.0989
Marital status z value=0.9 0.349
Single 499 (99.20%) 87 (100%) 412 (99.03%)
Married 4 (0.80%) 0 4 (0.97%)
Socioeconomical status z value=0.7 0.4865
Poor 35 (6.95%) 7 (8.04%) 28 (6.73%)
Moderate 384 (76.34%) 63 (72.41%) 321 (77.16%)
Good 84 (16.71%) 17 (19.55%) 67 (16.11%)
(Continued)
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Table | (Continued).

Variables Total (n=503) ADHD Group Comparison Group Group P
(n=87) (n=416) Differences
Mean £ SD Mean £ SD Mean £SD
(Range) (Range) (Range)

Social security z value=1.3 0.1863
Yes 280 (55.6%) 54 (62.06%) 226 (54.32%)
No 223 (44.4%) 33 (37.94%) 190 (45.68%)
Psychiatric disorder z value=1.5 0.1311
Yes 13 (2.58%) 4 (4.59%) 9 (1.89%)
No 490 (97.42%) 83 (95.41%) 407 (98.11%)
Physical disorder z value=1.3 0.1918
Yes 29 (5.76%) 7 (8.04%) 22 (4.62%)
No 474 (94.24%) 80 (91.96%) 394 (95.38%)
Family history of psychiatric disorder z value=1.7 0.0912
Yes Il (2.18%) 4 (4.59%) 7 (1.68%)
No 492 (97.82%) 83 (95.41%) 409 (98.32%)
Coexistence of psychiatric disorder and family history of z value=0.4 0.6879
psychiatric disorder
Yes 44 (0.80%) 1 (1.14%) 3 (0.72%)
No 499 (99.20%) 86 (98.86%) 413 (99.28%)

Abbreviations: ADHD, Attention-Deficit/Hyperactivity Disorder; SD, Standard deviation; F/M, Female/Male; z, z-score; p = p-value.

there were no significant differences in self-reported psychiatric or physical disorders, nor in family history of psychiatric

conditions.

The results of the study revealed significant group differences between the ADHD symptoms group and the

comparison group across various measures (Table 2). The ADHD symptoms group exhibited higher scores in ASRS

Inattention (Subscale A), ASRS Hyperactivity (Subscale B), and ASRS total score compared to the comparison group,

indicating greater attention and hyperactivity symptoms in the ADHD symptoms group (p < 0.0001).

Similarly, the Van Dream Anxiety Scale score was significantly higher in the ADHD symptoms group, suggesting

increased dream-related anxiety (p <0.0001). Additionally, the ADHD symptoms group demonstrated higher scores in the

Pittsburgh Sleep Quality Index and Beck Depression Inventory, indicating poorer sleep quality and higher levels of

Table 2 Comparison of Parametric Data Between the Study Groups

Variables Total (n=503) ADHD Group (n=87) | Comparison Group (n=416) P
MeaniSD (Range) MeantSD (Range) MeaniSD (Range)
ASRS Inattention, Subscale A 13.53£5.560 (0-32) 20.87%3.908 (12-32) 12.00£4.536 (0-25) <0.0001
ASRS Hyperactivity, Subscale B 14.37£5.532 (0-36) 21.07%4.318 (11-36) 12.97£4.667 (0-29) <0.0001
ASRS total score 27.92%9.739 (0-62) 42.06£5.438 (37-62) 24.97x7.615 (0-36) <0.0001
The Van dream anxiety scale score 12.03%11.26 (0-50) 18.94£13.03 (0-50) 10.61£10.32 (0-44) <0.0001
The Pittsburgh Sleep Quality Index score | 6.735%3.382 (0-19) 9.605+3.046 (2—16) 6.140%3.138 (0-19) <0.0001
The Epworth Sleepiness Scale score 6.725%4.491 (0-23) 8.368+4.540 (0-21) 6.381%4.409 (0-23) 0.0002
Beck’s Depression Inventory score 15.18%11.71 (0-56) 23.05%13.29 (0-56) 13.52£10.64 (0-54) <0.0001
Abbreviation: ASRS, Adult ADHD Self-report Scale.
Nature and Science of Sleep 2025:17 https: 1619
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depression compared to the comparison group (p < 0.0001). The Epworth Sleepiness Scale score was also significantly

higher in the ADHD symptoms group, suggesting increased daytime sleepiness (p = 0.0002).

The presence of nightmares showed a significant difference between groups (p = 0.0316), with a higher prevalence in

the ADHD symptoms group.

Sleep-related measures, including the Pittsburgh Sleep Quality Index (PSQI) subscales, exhibited significant differ-

ences in subjective sleep quality (p = 0.0003), sleep latency (p = 0.0010), sleep duration (p = 0.0118), habitual sleep
efficiency (p < 0.0001), sleep disturbances (p = 0.0014), and daytime dysfunction (p < 0.0001) between the ADHD

symptoms and comparison groups. The habitual use of sleeping medications did not show difference between the groups

(p = 0.5088) (Table 3).

Table 3 Comparison of Nonparametric Data Between the Study Groups

Variables Total (n=503) ADHD Group (n=87) Comparison Group (n=416) Group Differences
N (%) N (%) N (%)

Presence of nightmares X?=4.622, p=0.0316

Yes 410 (81.51%) 78 (89.65%) 332 (79.80%)

No 93 (18.49%) 9 (10.35%) 84 (20.20%)

The Pittsburgh Sleep Quality Index Subscales

Component |: subjective sleep quality X2=12.945, p = 0.0003

0 Very good 65 (12.92%) 1 (1.14%) 64 (15.38%)

| Fairly good 214 (42.54%) 13 (14.94%) 201 (48.32%)

2 Fairly bad 147 (29.22%) 41 (47.12%) 106 (25.48%)

3 Very bad 77 (15.32%) 32 (36.80%) 45 (10.82%)

Component 2: sleep latency
0 < I5 minutes

I 16-30 minutes

2 31-60 minutes

3 > 60 minutes

83 (16.50%)
189 (37.57%)
171 (34.00%)
60 (11.93%)

4 (4.59%)
20 (22.98%)
39 (44.82%)
24 (27.61%)

79 (18.99%)

169 (40.63%)

132 (31.73%)
36 (8.65%)

X2=10.808, p = 0.0010

Component 3: sleep duration
0> 7 hours 0

| 6-7 hours

2 5-6 hours

3 <5 hours

241 (47.91%)
153 (30.42%)
71 (14.12%)
38 (7.55%)

31 (35.63%)
18 (20.68%)
23 (26.43%)
15 (17.26%)

210 (50.48%)
135 (32.45%)
48 (11.54%)
23 (5.53%)

X2=6.345, p = 0.0118

Component 4: habitual sleep efficiency
0> 85%

374 (74.35%)

47 (54.02%)

327 (78.61%)

X2=22.772, p < 0.0001

| Less than once a week
2 Once or twice a week

3 Three or more times a week

297 (59.05%)
182 (36.18%)
9 (1.79%)

38 (43.67%)
47 (54.02%)
2 (2.31%)

259 (62.25%)
135 (32.45%)
7 (1.69%)

1 75-84% 75 (14.91%) 23 (26.43%) 52 (12.50%)
2 65-74% 27 (5.37%) 8 (9.19%) 19 (4.57%)
3 <65% 27 (5.37%) 9 (10,36%) 18 (4.32%)
Component 5: sleep disturbances X2=10.251, p = 0.0014
0 Not during the past month 15 (2.98%) 0 15 (3.61%)

0 Not during the past month
| Less than once a week
2 Once or twice a week

3 Three or more times a week

Component 6: use of sleeping medications

460 (91.45%)
29 (5.77%)
8 (1.59%)

6 (1.19%)

78 (89.65%)
7 (8.04%)
1 (1.14%)

1 (1.14%)

382 (91.83%)
22 (5.29%)
7 (1.69%)

5 (1.19%)

X2=0.437, P = 0.5088

(Continued)
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Table 3 (Continued).

Variables Total (n=503) ADHD Group (n=87) Comparison Group (n=416) Group Differences
N (%) N (%) N (%)

Component 7: daytime dysfunction X2=18.796, p < 0.0001

0 Not during the past month 130 (25.84%) 4 (4.59%) 126 (30.29%)

| Less than once a week 183 (36.38%) 24 (27.58%) 159 (38.22%)

2 Once or twice a week 153 (30.42%) 43 (49.42%) 110 (26.44%)

3 Three or more times a week 37 (7.36%) 16 (18.41%) 21 (5.05%)

Abbreviations: X?, Chi-square statistic; p, p-value.

Correlation coefficients were calculated and are presented in the correlation matrices (Tables 4 and 5) below. The
evaluation of these indices revealed variable coefficiencision within the groups for both demographic and study variables.

The multiple linear regression table provides insights into the relationship between ADHD symptoms and other
predictors (Table 6). According to analysis, 68.2% of the variability in ADHD symptoms can be explained by the
presence of nightmares, sleep quality, sleepiness, and depression.

In summary, young adult university students with ADHD symptoms (mean age: 21.35 years) exhibited significantly
elevated levels of dream-related anxiety, poor sleep quality, and daytime sleepiness compared to their peers. They also
reported higher rates of nightmares, longer sleep latency, reduced sleep duration, lower habitual sleep efficiency, and
increased daytime dysfunction. These findings underscore a clear pattern of more severe and multifaceted sleep
disturbances among students at high risk for ADHD.

Discussion

In the context of this study, the diagnosis of high risk for ADHD was done according to a self-reported scale validated
and widely employed by the national authorities. Furthermore, we aimed to utilize different measurement tools for the
quality of sleep and presence of depressive symptoms, in an attempt to increase data credibility. The self-reported high
risk for ADHD prevalence was 17.29% in our study group, while in their exploratory study on a sample of Iranian
student, Jahangard et al reported a self-rated ADHD prevalence rate of 16.5%.® This rate is notably higher than the
global adult ADHD prevalence estimates, which typically range from 2.5% to 5%. One possible explanation for this
discrepancy is the use of self-report screening tools, which may overestimate symptom severity and frequency compared
to structured clinical interviews. Additionally, cultural factors, academic pressures, and sleep-related problems common
in university settings may lead students to report more symptoms consistent with ADHD. It is also possible that some
students with subclinical or situational difficulties scored above the cut-off, inflating prevalence rates. In addition,
although ADHD is typically reported to be more prevalent in males, particularly in childhood and adolescence,” our
sample exhibited a nearly equal gender distribution, with a slightly higher number of female participants. This demo-
graphic characteristic may reflect differences in symptom recognition, help-seeking behavior, or academic engagement in
young adults. It is also possible that sleep-related disturbances manifest differently across genders, potentially influencing
symptom reporting and overall sleep profiles. Future studies should examine sex-specific patterns in ADHD and sleep
relationships more directly.

Findings of other studies demonstrated increased levels of sleep perturbances and daytime sleepiness in children and
adolescents with ADHD.**=° Consistent with previous research, we found supporting evidence for increased sleep
problems in young adults with ADHD symptoms than age-matched comparison group, when subjective measures of
sleep were used. Furthermore, BDI scores were significantly higher in the ADHD symptoms group, and there was
a strong correlation between the ASRS subscales scores and various components of sleep indices.

In relation to existing literature, our findings align with prior studies demonstrating poor sleep quality and increased
daytime sleepiness in individuals with elevated ADHD symptoms. However, our results extend current knowledge by
focusing specifically on a non-clinical sample of university students and by examining a broader range of sleep-related
factors, including dream-related anxiety and depressive symptoms. While previous studies often rely on clinical
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Table 4 Correlation Matrix for the ADHD Group

SES Ss Psych-d Phys-d Fam-his ASRS -A ASRS-B ASRS-Total VDAS Nightmares PSQl PSQ2 PSQI3 PSQ4 PSQ5 PSQI6 PSQI7 PSQI-Total ESS BDI
SES 1.00 0.129 0.0578 0.0985 —0.04 0.24* 0.001 0.192 0.10 0.068 —0.089 —0.202 —0.047 —0.054 0.0029 —0.019 0.028 —0.104 —0.092 0.025
SS 1.00 -0.054 0.144 -0.167 -0.009 -0.049 0.017 0.1108 0.0322 0.164 —0.141 0.074 0.0605 -0.001 0.076 0.083 0.074 -0.015 0.039
Psych-d 1.00 0.338%* 0.213*% 0.149 0.106 0.292%* 0.275%* 0.066 0.248* 0.216* 0.252*% 0.288** 0.064 0.292%* 0.056 0.375%#* —0.054 0.145
Phys-d 1.00 -0.0649 0.0149 0.0422 0.114 0.146 0.089 0.158 0.123 0.167 0.169 0.067 0.186 0.021 0.207 o.181 0.1213
Fam-his 1.00 0.009 0.289%* 0.210% 0.099 0.057 0.095 0.216* 0.103 0.288** 0.0646 —0.066 0.056 0.229*% —-0.212*% 0.076
ASRS -A 1.00 -0.032 0.666%+* 0.0129 -0.188 0.056 -0.109 —0.063 -0.062 -0.13 -0.12 -0.184 —0.154 —0.184 0.035
ASRS-B 1.00 0649+ 0.108 —0.057 —0.007 0.273% 0.026 0.191 0.067 —0.09 —0.04 0.123 0.062 0.149
ASRS-Total 1.00 0.131 -0.105 0.093 0.136 0.04 0.093 -0.042 -0.028 -0.06 0.067 -0.041 0.172
VDAS 1.00 0438k 0.353#* 0.151 0.51 9%k 0.3527%#% 0.50%#* 0.067 0.269%* 0.59 1%+ 0.168 0.614%H*
Nightmares 1.00 -0.103 -0.026 0.09 0.133 0.166 0.092 0.083 0.1 -0.017 0.336%
PSQI-1 1.00 0.154 0.236* 0.104 0.195 —=0.112 0.4 8%k 0.527%#* 0.193 0.196
PSQI-2 1.00 0.23*% 0.169 0.235% -0.009 0.199 0.539%+* -0.074 0.089
PSQI-3 1.00 0.588%+# 0.296** 0.095 0.175 0.78#¥* 0.062 0.304%*
PSQI-4 1.00 0.193 0.057 -0.039 0.629%* -0.126 o.161
PSQI-5 1.00 —0.005 0.17 0495+ 0.094 0.385%*
PSQI-6 1.00 -0.05 0.164 0.195 0.103
PSQI-7 1.00 0.49 |+ 0.303%* 0.252%*
PSQI-Total 1.00 0.128 0.37%%
ESS 1.00 0.219*

Note: *p<0.05, **p<0.01, ***p<0.001.
Abbreviations: ASRS, Adult ADHD Self-report Scale; VDAS, Van Dream Anxiety Scale; PSQI, Pittsburgh Sleep Quality Index; ESS, Epworth Sleepiness Scale; BDI, Beck’s Depression Inventory; SES, socioeconomic status; SS, Social
Security; Psych-d, Psychiatric disorder; Phys-d, Physical disorder; Fam-his, Family history.
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Table 5 Correlation Matrix for the Comparison Group

SES Ss Pych-d Phys-d Fam-his ASRS -A ASRS-B ASRS-Total VDAS Nightmares PSQI-1 PSQI-2 PSQI-3 PSQI-4 PSQI-5 PSQI-6 PSQI-7 PSQI-Total ESS BDI
SES 1.00 0.224%¢ —0.06 —0.16 0.01 -0.09 -0.158 —0.15 —0.151 -0.03 -0.15 —0.11 0.01 -0.008 —0.07 0.0l1 —0.1 -0.12 —0.13 —0.125%
SS 1.00 —0.06 0.04 —0.03 0.0l -0.02 —0.005 0.03 -0.005 -0.002 -0.02 0.005 0.02 0.02 -0.02 0.049 —0.003 0.02 -0.03
Pych-d 1.00 0.112% 0.36%% -0.03 -0.03 —0.03 0.04 0.033 0.003 0.04 0.06 0.06 —0.02 0.223% —-0.02 0.07 —0.06 0.02
Phys-d 1.00 0.136** 0.01 0.007 0.01 0.07 0.03 0.10 0.003 0.003 0.02 0.07 0.059 0.05 0.07 0.07 0.08
Fam-his 1.00 0.02 -0.008 0.007 0.12 0.01 0.06 0.05 0.15%* 0.19%#% 0.02 0.178#* 0.012 0.161%* 0.06 0.112*%
ASRS -A 1.00 0.367+ 0.8327%¥ 0.134** 0.11%* 0.25%#F 0.2 9% 0.209% 0.18##* 0.254%F 0.05 0.2627% 0.3627% 0.2 7%k 0.2 7%k
ASRS-B 1.00 0.827%# 0.185%k* 0.2 5% 0.225%# 0.179%k 0.09 0.127 0.23%% 0.03 0.2847F 0.3 17 0.195%k* 0.2227%*
ASRS-Total 1.00 0.19 17+ 0.2027%* 0.289% 0.242°* 0.183** 0.188** 0.29%% 0.054 0.33%%k 0.40%k 0.25%* 0.26%*
VDAS 1.00 0.509°#* 0.303#% 0.15% 0.14%* 0.139%* 0.4927%+ 0.167+* 0.3242%%* 0.4k 0.43%F% 0.50%*
Nightmares 1.00 0.176%+ 0.111* 0.007 0.06 0.2827%+ 0.06 0.128** 0.20%* 0.2527%# 0.266*+*
PSQI-1 1.00 0.32%%k 0.365%+* 0.25%¥* 0.36 1% 0.108* 04537k 0.744%% 0197+ 03377
PSQI-2 1.00 0.179%k* 0.04 0.239%#¢ 0.04 0.2 5t 0.447k 0.08 0.18%¥*
PSQI-3 1.00 0.55%F* 0.18%* 0.05% 0.2037%k* 0.658%+ 0.074 0.18**
PSQI-4 1.00 0.126 0.07 0.12 0.55%* 0.102 0.195%
PSQI-5 1.00 0.152* 0.281%* 0.54%0k 0.26%* 0.3 %%
PSQI-6 1.00 0.145% 0.29%k 0.12% 0.17*
PSQI-7 1.00 0,63k 0.326% 026
PSQI-Total 1.00 0.29%%* 0.4%5%
ESS 1.00 0.35%#

Note: *p<0.05, **p<0.01, ***p<0.001.
Abbreviations: ASRS, Adult ADHD Self-report Scale; VDAS, Van Dream Anxiety Scale; PSQI, Pittsburgh Sleep Quality Index; ESS, Epworth Sleepiness Scale; BDI, Beck’s Depression Inventory; SES, socioeconomic status; SS, Social
Security; Psych-d, Psychiatric disorder; Phys-d, Physical disorder; Fam-his, Family history.
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Table 6 Multiple Linear Regression with ADHD as the Outcome

Variable
Dimension Variable Coefficient P R?
ADHD Presence of nightmares 1.126 <0.0001 | 0.682
Sleep Quality —0.741 <0.0001
Sleepiness 0.842 <0.0001
Depression 1.084 <0.0001

Abbreviations: ADHD, Attention-Deficit/Hyperactivity Disorder; R?, Coefficient of
determination; p, p-value; Coefficient, Unstandardized regression coefficient.

populations or adolescents, our work highlights the relevance of sleep disturbances and mood symptoms in a high-
functioning academic population. Furthermore, the regression analysis demonstrating that 68.2% of the variability in
ADHD symptoms was explained by sleep and mood factors provides strong support for the interrelated nature of these
domains. These findings underscore the need for integrated approaches in both academic support services and mental
health interventions targeting this demographic.

Taken together, findings from this study indicate that young adults with high risk for ADHD obtain less sleep than
their peers, and are more likely to obtain insufficient sleep, nightmares and daytime dysfunction and sleepiness, while
they experience sleep disturbances, and have more difficulties initiating/maintaining sleep compared to the similar age
individuals without ADHD symptoms.

Current recommendations for sleep durations for young adults and adults are even to nine hours, and 7-8 hours of
sleep is recommended for older adults.'” In our study group, which falls into 7-9 hours’ sleep duration group, the number
of individuals with a regular sleep duration of 7 hours or longer was significantly lower in the ADHD symptoms group.
In their cross-sectional study of 689 young adults with a mean age of 20 + 1.35 years, Stefan et al reported a 17.4% range
of sleep duration shorter than 6 hours and between 67 hours.>' They further note that, in an adjusted model, a sleep
duration shorter than seven hours and longer than ten hours were both associated with impaired self-rated health.

Several studies have reported the presence of sleep disturbances characterized by poor-quality and insufficient sleep
in individuals from families with low income or belonging to ethnic minorities, across all age groups.’*> However, in
our study group, we did not observe statistical significance in terms of socio-economic status or the presence of social
security when comparing individuals with and without ADHD symptoms.

Although both over the counter and prescription medications such as diphenhydramine and zolpidem and stimulant
medication for ADHD can contribute into the development of disrupted sleep and daytime sleepiness, we did not find
a difference between two groups in terms of use of sleep medications.**

The association between mood disorders and sleep disturbances has long been recognized, with sleep debt in college
students linked to a higher risk of reporting depressive symptoms. Recent studies also indicate that having less than
8 hours of night sleep is associated with an almost threefold increased risk of suicide attempts, even after accounting for
various confounding variables.*>*® In our study, although we inquired about the history of psychiatric disorders and
family history of psychiatric disorders, there was no significant difference between the groups in terms of these variables.
Interestingly, presence of a psychiatric disorder prevalence was 2.58% in the total sample, with a slightly higher rate in
the ADHD symptoms group (4.59%), though not reaching statistical significance. This finding underlines the complex
structure of the ADHD etiology, and the broad spectrum of its clinical presentation. It is noteworthy, however, that while
the presence of a family history of psychiatric disorders was 4.59% in the ADHD symptoms group compared to a 1.68%
ratio in the comparison group, this difference did not reach statistical significance (p = 0.0912) and possibly influenced
by the characteristics of the sampled pool. This finding is somewhat unexpected, particularly given the higher BDI scores
observed in the ADHD symptoms group. One possible explanation is that participants underreported existing psychiatric
diagnoses or family history due to stigma, lack of awareness, or limited access to formal evaluations. Additionally, the
self-report format of the questionnaire and relatively young age of the sample may have contributed to this finding. This

1624 https: Nature and Science of Sleep 2025:17



Demirkan and Semiz @

discrepancy further highlights the need for clinician-administered assessments in future research to ensure accurate
identification of psychiatric comorbidities and familial risk.

Even though our study focused on university students, the findings reported here align closely with previous research.
Our results highlight a concerning trend, indicating that university students with ADHD symptoms report higher levels of
insufficient sleep, leading to a shortened and insufficient sleep duration that is likely to affect daytime functioning and
academic performance adversely. It is possible that various contextual factors—such as part-time employment, irregular
academic schedules, seasonal changes, social demands, communal living arrangements, and caffeine consumption—may
influence sleep patterns in university students. While these factors were not directly assessed in the present study, they
represent plausible contributors to sleep disruption and warrant investigation in future research. In our study, we found that
The Van dream anxiety scale score, The Epworth Sleepiness Scale score and the sub elements of Pittsburgh Sleep Quality
Index were significantly different in the ADHD symptoms group, which might be exacerbated with all those factors.

Previous studies have noted that individuals with ADHD tend to go to bed either later or earlier during the week and
wake up slightly earlier on school days. Unfortunately, we did not record the bedtime and wake-up time in our study
group. Late bedtime in the ADHD group was attributed to several factors, including technology use, completing school
projects or studying for exams. Additionally, individuals in this group reported challenges with time management,
including issues such as procrastination.®’

The observed correlations in our study group suggest intricate relationships between lower socioeconomical status,
impaired psychiatric and physical health, a family history of psychiatric disorders, ADHD symptoms, higher scores of
nightmares, and various aspects of sleep disturbances. Further exploration and interpretation of these findings are
essential for a comprehensive understanding of the interplay between these variables.

Similar to our study, a recent report by Regli et al among a group of Swiss medical students, self-reported psychiatric
issues were linked to higher levels of depression and insomnia, as well as reduced cognitive reappraisal and social
activity. Additionally, medical students exhibited higher insomnia scores and fell into more severe insomnia categories
compared to non-medical students.*®

According to the multiple linear regression model, there was a strong relationship between ADHD symptoms and the
presence of nightmares, sleep quality, sleepiness, and depression. The presence of nightmares was strongly associated with
higher ADHD symptom scores; However, the directionality of this relationship cannot be determined due to the study’s
cross-sectional design. Also, a poorer sleep quality and increased sleepiness are associated with higher ADHD symptoms.
A relatively higher R? value of 0.682 in our study indicates that 68.2% of the variability in ADHD symptoms can be
explained by and supported with the presence of nightmares, sleep quality, sleepiness, and depression. These findings suggest
that improving sleep quality, reducing nightmares, and addressing depression may be associated with reduced ADHD
symptom severity. However, causal interpretations should be made with caution given the cross-sectional nature of the study.

Our study has several limitations that merit consideration. First, the sample comprised university students from
a single metropolitan area, which may limit the generalizability of the findings to other age groups or cultural contexts.
Second, sleep questionnaires were not stratified by weekdays versus weekends and we relied solely on subjective
measures; objective assessments such as polysomnography, actigraphy, or the multiple sleep latency test were not
employed. Third, the prevalence of sleep-breathing disorders such as obstructive sleep apnea was not evaluated, and
unrecognized apnea could have contributed to elevated daytime sleepiness in some participants.

Additionally, ADHD symptoms were identified using a self-report screening instrument rather than clinical inter-
views. This introduces a risk of inflated prevalence estimates and misclassification bias, as self-reported symptoms may
be influenced by other factors—particularly sleep-related difficulties—that mimic core ADHD features such as inatten-
tion, impulsivity, and poor emotional regulation. Future research should combine structured diagnostic assessments with
objective sleep measures and explicitly control for sleep variables to enhance diagnostic accuracy and clarify the
directionality of the observed associations.

Conclusions
In conclusion, our findings indicate that university students with elevated ADHD symptoms experience significantly
poorer sleep quality, increased dream-related anxiety, higher levels of depressive symptoms, and more pronounced
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daytime sleepiness compared to their peers. These results highlight the importance of considering sleep health and
emotional functioning when evaluating ADHD symptoms in young adults, especially in academic settings.

The strong associations observed between ADHD symptoms and various sleep-related indices suggest that sleep may
play an important role in the manifestation or exacerbation of attentional and emotional difficulties.

Further research using objective sleep measurements and clinical diagnostic interviews is warranted to better under-
stand the directionality and underlying mechanisms of these associations.
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