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Objective The aim of this study was to compare the thickness of the retinal nerve fiber layer (RNFL) with controls in individuals with
attention deficit hyperactivity disorder (ADHD) and to examine the relationship between RNFL thickness and the level of performance
in disease severity and executive function tests in ADHD cases.

Methods The study included 38 volunteer patients diagnosed with ADHD and 30 healthy volunteers. Adult ADHD self-report scale
was used for ADHD symptom severity. Executive functions were evaluated by Digit Span Test, Verbal Fluency Test, Stroop Test, and
Trail Making Test. RNFL thickness of all participants was evaluated using optical coherence tomography (OCT).

Results In the comparison of RNFL values, it was found that right mean, right temporal, right temporal inferior, left mean, left nasal,
and left nasal inferior quadrant values were statistically thinner in ADHD cases compared to the control group (p<0.05). There was no
statistically significant correlation between the mean RNFL thickness values of the right and left eyes of ADHD cases and the symptom
severity and performance levels in executive function tests.

Conclusion This study is a guide in terms of being the first study investigating the relationship between RNFL thickness, symptom se-
verity, and various neuropsychological tests in adults with ADHD. Psychiatry Investig 2021;18(12):1171-1179

Keywords Attention deficit hyperactivity disorder; Retinal nerve fiber layer; Optical coherence tomography; Executive functions.

INTRODUCTION

Attention deficit hyperactivity disorder (ADHD) is a neuro-
developmental disorder that starts in childhood and contin-
ues in adulthood at a rate of 40%-60%, characterized by short
attention span, distractibility, hyperactivity, and impulsivity,
negatively affecting functionality."* Although the underlying
etiology of ADHD is unclear, new findings point to the inter-
action of genetic and environmental factors.” Neuroimaging
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studies have shown that there are structural and functional brain
differences between individuals with and without ADHD.**
Analyzes found global reductions in total brain volume, par-
ticularly in the prefrontal cortex (PFC), basal ganglia, and cer-
ebellum.® In addition, it has been reported that cortical thick-
ness decreases in people with ADHD, most prominently in the
prefrontal and precentral regions.”® Besides, it has been shown
that individuals with ADHD have maturation delay in cortical
development.’

The retina is considered to be part of the central nervous sys-
tem as it originates from the diencephalon during embryonic
development.'® Optical coherence tomography (OCT) is a
noninvasive imaging technique that provides very high-reso-
lution cross-sectional images of the retina and optic disc." It is
used to measure changes in the retinal nerve fiber layer (RNFL),
macular thickness (MT) and macular volume (MV) in the di-
agnosis and follow-up of ophthalmologic disorders, including
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glaucoma and macular diseases. In studies conducted with OCT
and RNFL in the psychiatric field; thinner RNFL and MT have
been reported in many psychiatric disorders, including schizo-
phrenia.">" In addition to that, there are also studies conducted
with children diagnosed with bipolar disorder,'? autism spec-
trum disorder,' depressive disorder,”* and ADHD.'*"” However,
as far as we know, there is no study investigating RNFL thick-
ness in adults with ADHD.

Executive functions have been found to be associated with
the PFC and its connections." Today, it has been clearly dem-
onstrated that ADHD is a psychopathology that develops on
the basis of dysfunction of the prefrontal cortical areas.” Stud-
ies show that individuals with ADHD have poor performance
in executive function tests.*”' In neuropsychological tests per-
formed on children with ADHD, impairment in functions such
as wakefulness, arrest of motor response, planning, organization,
learning, and recall of verbal information, which are known as
executive functions, are reported.” In a study conducted with
1,485 healthy volunteers in which the relationship of RNFL
thickness with cognitive functions was evaluated, it was shown
that RNFL was significantly thicker in people with better neu-
ropsychological test scores.”> Although studies evaluating reti-
nal layers in mental diseases have been conducted in many dif-
ferent patient groups recently, the relationship between OCT
findings and cognitive functions in adult ADHD individuals
was not examined in any of these studies.

In the light of all this information, in this study; it is planned
to compare RNFL thickness in adult ADHD individuals with
controls and to examine the relationship between RNFL thick-
ness and symptom severity and performance level in executive
function tests.

METHODS

Study sample

Among the patients applied to the Health Sciences Univer-
sity Giilhane Medical Faculty Mental Health and Diseases Clin-
ic, 38 volunteer patients diagnosed with ADHD according to
DSM-5 criteria and 30 healthy age-gender compatible volun-
teer between 18-55 years old are included in this study. The
criteria for inclusion in the study is determined as, being be-
tween 18-55 years old, having at least primary education, be-
ing diagnosed with ADHD according to DSM-5, not having a
comorbid diagnosis according to DSM-5, not using psychiat-
ric medication for the last year, not having alcohol and substance
use disorder, not having a risky neurological disease such as
epilepsy, head trauma, encephalitis, meningitis, organic brain
disease and cerebrovascular pathologies, not having neurode-
generative disease (Alzheimer, Parkinson, etc.) that may affect
the clinical situation and not having any known disease that may
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affect RNFL thickness.

In order to clarify the diagnosis and determine the comor-
bidities, The Structured Clinical Interview for DSM-IV Axis
I Disorders (SCID-I) and Diagnostic Interview for ADHD in
Adults (DIVA 2.0) were applied to all participants by experi-
enced psychiatrists. According to the evaluations, patients with
psychiatric comorbidities were excluded from the study. Adult
ADHD self-report scale (ASRS) was used for ADHD disease
severity. Executive functions were evaluated with number range
test, verbal fluency test, stroop test, trail making test. RNFL
thickness of all participants was evaluated by OCT.

The study was approved by the Health Sciences University
Non-Invasive Research Ethics Committee with the project/de-
cision number 19/243 dated 25.06.2019. All stages of the study
were carried out in accordance with the Helsinki Declaration
rules.

Data collection tools

Sociodemographic Data Form

This form was developed by the researchers in accordance
with the literature and the aims of the study, along with data
about age, gender, marital status, educational status of the par-
ticipants, such data like duration of illness, age of onset, fam-
ily history, medical illness history, psychiatric medication and
non-psychiatric drug use, suicide attempt history were also
recorded.

Adult ADHD self-report scale (ASRS-v1.1)

The validity and reliability study of the Turkish version of
the ASRS, which can help diagnose ADHD in adults, was con-
ducted by Dogan et al.** It is one of the scales developed by the
World Health Organization (WHO) to screen mental disor-
ders.” The scale has two subscales namely “attention deficit”
and “hyperactivity/impulsivity” The questions are aimed at de-
termining how often each symptom has occurred in the last
six months.

Diagnostic interview form for ADHD in adults
(DIVA 2.0)

Itis a structured ADHD diagnostic interview for adults based
on DSM-IV ADHD diagnostic criteria. It enables the evalua-
tion of 18 criteria for ADHD determined in childhood and
adulthood with concrete and realistic examples. To evaluate
the deterioration in two or more areas of daily life; It deals with
five main areas: work and education, relationships and family
life, social contacts, leisure and hobbies, self-confidence and
self-perception. It was introduced into Turkish in May 2013.%



Stroop Test

Stroop Test is a neuropsychological test showing frontal lobe
activities.” This test reveals the ability to change the perception
in line with changing demands and under a ‘disruptive effect;
and the ability to suppress a habitual behavior pattern and per-

form an unusual behavior.8%

Digit Span Test

Digit span test, which is a subscale of the Wechlers Adult In-
telligence Scale-Revised (WAIS-R) battery, is the most com-
monly used attention/short-term memory test worldwide.” It
is applied in forward and backward, with an increasing num-
ber of numbers being sequenced, in two parts, a straight and
inverted number sequence. Straight number counting is use-
ful for simple evaluation. It is based on the ability of the per-
son to keep in mind and repeat the said mixed numbers in the
same order correctly, up to how many numbers. Inverse num-
ber counting, on the other hand, is useful for evaluating com-
plex attention as it requires mental tracing. It is based on the
ability of the person to repeat the said complex numbers with-
out breaking the order from the end to the beginning.*

Trail Making Test

Trail Making Tests are a test that measures executive func-
tions such as working memory, complex attention, planning
and set changing. It consists of two parts, A and B. Part A of
the tracing test, which is an executive function test, evaluates
the processing speed based on visual scanning capability, and
part B evaluates the ability to change the setup between stim-
ulus sets and follow the sequencing.™

Verbal Fluency Test

Verbal Fluency Test consists of word fluency test and cate-
gory naming sections. Controlled Word Fluency Test (Pho-
nemic Word Fluency Test) evaluates verbal fluency, which is
one of the important executive functions of the prefrontal cor-
tex. In practice, the person is asked to derive as many words as
possible, starting with the specified letter within one minute,
and avoid repetition. It is frequently used in cases of attention
deficit in which executive functions such as attention capacity,
ability to sustain behavior, and susceptibility are evaluated.”
In this research, phonemic word fluency test was conducted.

Optical coherence tomography

For the measurement of OCT, the patient and the OCT tech-
nician are asked to sit on each other, lean the patients chin on
the device and fix his eye to the light directed by the technician.
After fixation, measurements are taken from the right and left
eyes. Thanks to this measurement, all layers of the retina-vitre-
ous interface and the macula region up to the retinal pigment
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epithelium is evaluated in detail.

Peripapillary RNFL thickness measurements were performed
with Heidelberg Spectralis OCT (software version 6.8, Heidel-
berg Engineering, Heidelberg, Germany) device without dilat-
ing the pupil. Circular scans with 360 degrees 3.4 mm diam-
eter centered on the optical disc were performed. The imaged
peripapillary RNFL was automatically divided into superotem-
poral, temporal, inferotemporal, inferonasal, nasal and supero-
nasal segments using Heidelberg Eye Explorer software (ver-
sion 1.10.0.0; Heidelberg Engineering). Global RNFL thickness
and RNFL thickness in these segments were calculated auto-
matically by the device.

Statistical analysis

SPSS 22 (IBM Corp., Armonk, NY, USA) package program
for Windows was used in the statistical analysis of the data. De-
scriptive analysis methods were applied first after the sociode-

Table 1. Comparison of the sociodemographic data of the groups

) Groups
Variable th?
ADHD Control

P

Age (year) 23.21+6.87 23.63£3.85 t=0.321 0.750

Gender 1=0.272  0.602
Woman 15 (39.5) 10 (33.3)
Man 23(60.5) 20 (66.7)

Marital status 1*=0.550  0.458
In a relationship 4 (10.5) 5(16.7)
Single 34 (89.5) 25(83.3)

Education status 1=13.918 <0.001
High school 14 (36.8) 0(0)
University 24 (63.2) 30 (100)

Employment status ¥=6.317  0.012
Working 6(15.8) 13 (43.3)
Unemployed 32(84.2) 17 (56.7)

Smoking r=2.766  0.096
Yes 8(2L1)  30(789)
No 2(67)  28(93.3)

Family history ¥=3.676  0.055
Yes 7(184)  1(33)
No 31(81.6)  29(96.7)

Family psychiatric history ¥’=0.716  0.398
Yes 11(289)  6(20.0)
No 27(71.1)  24(80.0)

Physical illness ¥=2478 0.115
Yes 3(7.9) 0
No 35(92.1) 30 (100)

Data are presented as the meantstandard deviation or N (%).
ADHD, attention deficit hyperactivity disorder
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mographic, clinical and RNFL values of the participants were
recorded in the appropriate data set. Descriptive statistics were
expressed as numbers and percentages for categorical variables
and as meantstandard deviation for numerical variables. Pear-
son chi-square test was used for statistical comparison of cat-
egorical variables of ADHD and control group. In comparing
the numerical data between the two groups, it was first exam-
ined whether it met the necessary assumptions for parametric
tests. For those who met the assumptions in the parametric tests,
the Mann Withney U test was used for those who did not meet
the Student t-test. To examine the relationship between two
numerical variables, Pearson correlation analysis was performed
for parametric tests if they met the assumptions, and Spearman
correlation analysis was performed if they did not. In all statis-
tical analyzes, p<0.05 was considered statistically significant.

RESULTS

The comparison of the sociodemographic data of the ADHD
group and the health control group is presented in Table 1. A
statistical difference was found between the education and
employment status between the two groups (p<0.001, <0.001

Table 2. Comparison of ASRS scores of the subjects

and 0.012, respectively). However, there was no statistically
significant difference between the two groups in terms of age,
gender, marital status, smoking and family characteristics (p>
0.05). A statistically significant difference was found between
the two groups in the ASRS attention deficit subscale, hyper-
activity/impulsivity subscale and total scores of the cases (p<
0.001). A statistically significant difference was found between
the Stroop Test, Digit Span Test, Trail Making Test and Verbal
Fluency Test subscale scores between the two groups (p<0.05)
(Table 2).

When the RNFL values of the cases were compared between
the two groups, a statistically significant difference was found
between the right mean, right temporal, right temporal infe-
rior, left mean, left nasal and left nasal inferior quadrant val-
ues (p<0.05). However, no statistical difference was found be-
tween right temporal superior, right nasal superior, right nasal,
right nasal inferior, left temporal, left temporal superior, left
temporal inferior and left nasal superior quadrant values (p>
0.05) (Table 3).

The relationship between RNFL thickness and symptom se-
verity and executive functions of ADHD cases is examined in
Tables 4 and 5. Accordingly, there was no statistically signifi-

Variable Groups t/Z P
ADHD Control
ASRS
Attention deficit 14.28%3.20 6.8613.41 t=9.219 <0.001
Hyperactivity/impulsivity 28.10£7.68 12.231£4.99 t=9.785 <0.001
Total score 42.39%10.16 19.10£7.32 t=10.568 <0.001
Stroop Test
Stroop 1 11.35+3.85 8.84+1.74 7=-3471 0.001
Stroop 2 12.18%+5.30 8.33+0.97 7=-4.836 <0.001
Stroop 3 14.48+4.54 9.90+1.34 t=5.775 <0.001
Stroop 4 18.11£6.27 11.64%1.50 t=6.145 <0.001
Stroop 5 31.34+15.02 16.78£3.37 7=-5.175 <0.001
Digit Sequence Test
Straight number sequence 3.5711.17 5.4610.68 t=-8.283 <0.001
Inverted number sequence 3.05£1.03 4.9010.84 t=-7.894 <0.001
Trail Making Test
Part A 31.62£11.22 18.88+51.79 7=6.046 <0.001
Part B 72.85+29.14 38.6518.61 7=6.864 <0.001
Verbal Fluency Test
Verbal Fluency K 13.31£4.05 20.76£4.31 t=-7.316 <0.001
Verbal Fluency A 10.00£3.64 16.6613.48 t=-0.630 <0.001
Verbal Fluency S 11.18%+3.42 18.06%3.02 t=-8.656 <0.001

Data are presented as meantstandard deviation. ASRS, adult attention hyperactivity disorder self-report scale; ADHD, attention deficit hy-

peractivity disorder
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Table 3. Comparison of retinal nerve fiber layer thickness between groups

Variable Groups t df p
ADHD Control
Right retinal nerve fiber layer thickness
Average 97.71£12.00 103.40£9.91 -2.092 66 0.040
Temporal 73.97£14.14 84.43%+13.35 -3.103 66 0.003
Temporal superior 138.60£22.53 142.90£15.36 -0.932 66 0.355
Nasal superior 102.00£23.28 107.73£16.10 -1.198 64.8 0.255
Nasal 74.47+18.37 75.86%13.24 -0.363 65.5 0.718
Nasal inferior 109.00£29.96 106.40£17.38 0.448 61.1 0.656
Temporal inferior 130.63126.64 149.93%21.38 -3.229 66 0.002
Left retinal nerve fiber layer thickness
Average 96.10£11.85 102.20£11.25 -2.153 66 0.035
Temporal 67.18%16.80 70.20£13.81 -0.794 66 0.430
Temporal superior 108.97+23.26 115.16+21.62 -1.124 66 0.265
Nasal superior 135.57£23.43 144.53+£21.07 -1.635 66 0.107
Nasal 72.39£12.05 83.36£12.75 -3.632 66 0.001
Nasal inferior 137.42%23.66 150.13+17.24 -2.468 66 0.016
Temporal inferior 107.84124.05 104.30+17.43 0.703 65.5 0.484

Data are presented as meantstandard deviation. ADHD, attention deficit hyperactivity disorder

cant correlation between the mean RNFL thickness values of
the right and left eyes, symptom severity and executive func-
tions (p>0.05).

DISCUSSION

Examination of retinal layers with OCT in psychiatric dis-
eases has been a topic that has come to the fore in recent years,
and there are limited studies conducted with ADHD patients
in the literature. As far as we know, our study is important be-
cause it is the first study investigating the relationship between
RNFL thickness and ADHD severity and executive functions
in adult ADHD. In the study, RNFL thicknesses of adult ADHD
patients and healthy volunteers were compared and the rela-
tionship of these parameters with symptom severity and ex-
ecutive functions was evaluated.

According to the findings obtained from the OCT measure-
ment in our study, the mean RNFL thickness in the ADHD
group was significantly thinner in the right and left eyes com-
pared to the control group. In addition, right temporal, right
temporal inferior, left nasal, left nasal inferior quadrant thick-
nesses of the RNFL subgroups were found to be significantly
thinner in the ADHD group compared to the control group.

While our findings are similar to the study conducted by
Herguner et al.'® one of the studies that previously examined
the relationship between ADHD and RNFL, the results of the
study conducted by Bodur et al.'” do not coincide with the re-

sults of our study. In a recent study, children with ADHD who
did not receive treatment, children with ADHD who were fol-
lowed up under regular methylphenidate treatment for at least
3 months, and the control group were evaluated in terms of
OCT parameters, and no significant difference was found be-
tween the groups in terms of mean RNFL thickness.** When
the result obtained in our study is evaluated within the litera-
ture information, it seems to support the hypothesis that ADHD
is related to the neurodegenerative process. However, further
studies are needed to be conducted to explain these results better.

The results of studies conducted with psychiatric diseases
other than ADHD also seem to conflict with each other. Al-
though the duration and severity of the disease can be mea-
sured in schizophrenia and bipolar disorder, it is often not pos-
sible to evaluate this in ADHD. Because ADHD; due to the
lack of precise scales to diagnose, the scales being self-report,
and frequently accompanying comorbid conditions, it often
presents with delay and misdiagnosis. In addition, these find-
ings suggest that there is no such serious neurodegeneration
in ADHD as in schizophrenia. This may be an explanation for
the reason why the results of our study seem to partially con-
tradict the literature.'® The reason for this may be the small
sample size. It will be more beneficial to repeat similar studies
with many samples.

Recent studies have noted that the visual pathway is an ideal
structure for research in the field of neurodegeneration.'**>*
In vivo imaging of the retina is promising for early evaluation
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Table 4. Relationship between right retinal nerve fiber layer thick-
ness and ASRS and performance level in executive function tests

Right retinal nerve fiber layer thickness

A T TS NS N NI TI

ASRS
Attention deficit
r 0314 0174 0255 0.260 0.123 0237 0.204
p 0055 0295 0.122 0.115 0462 0.151 0.220
Hyperactivity/impulsivity
r 0238 0193 0232 0165 0.024 0.151 0.110
p 0.149 0247 0161 0324 0886 0367 0.510
Total
r 0279 0201 0256 0.206 0.057 0.189 0.148
p 0089 0.227 0121 0214 0.734 0256 0.376
Stroop Test
Stroop Test 1
r 0286 -0201 0.099 0367 0284 0463 -0.087
p 0081 0225 0.553 0.023* 0.084 0.003** 0.603
Stroop Test 2
r 0186 -0.261 0.038 0.339 0.174 0.444 -0.153
p 0263 0.113 0.820 0.037* 0.298 0.005** 0.359
Stroop Test 3
r 0232 -0.148 -0.009 0.248 0.130 0.391 -0.071
p 0161 0377 0959 0.133 0437 0.015* 0.673
Stroop Test 4
r 0155 -0.229 -0.036 0.217 0215 0.344 -0.099
p 0353 0.167 0.832 0.191 0.195 0.034* 0.555
Stroop Test 5
r 0138 -0.141 0.004 0268 0.161 0309 -0.137
p 0409 0398 0981 0.103 0335 0.059 0413
Digit Sequence Test
Straight number sequence
r -0.097 0.100 -0.082 -0.224 -0.182 -0.107  0.000
p 0563 0550 0.625 0.177 0275 0.521  1.000
Inverted number sequence
r -0016 0.131 0.129 -0.130 -0.239 -0.184 0.052
p 0924 0434 0440 0438 0.148 0268 0.759
Trail Making Test
Part A
r 019 -0321 0.143 0327 0259 0367 -0.211
p 0252 0.050% 0.391 0.045* 0.116 0.023 0.204
Part B
r 0016 -0314 -0.091 0337 0.174 0241 -0.210
p 0925 0.055 0.587 0.039* 0.298 0.145 0.206
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Table 4. Relationship between right retinal nerve fiber layer thick-
ness and ASRS and performance level in executive function tests
(continued)

Right retinal nerve fiber layer thickness
A T TS NS N NI TI

Verbal Fluency Test
Verbal Fluency K

r 0017 -0.071 0.171 0.042 0.055 -0.221 -0.159

p 0917 0.674 0306 0.801 0.743 0.183  0.342
Verbal Fluency A

r 0.088 0.006 0.236 0.083 0.033 -0.077 -0.169

p 0598 0970 0.153 0.620 0.842 0.645 0.310
Verbal Fluency S

r -0.069 0276 0.162 -0.110 -0.161 -0.300 0.018

p 0.680 0.094 0330 0512 0333 0.068 0913

*p<0.05; **p<0.01. ASRS, adult attention hyperactivity disorder
self-report scale

of degenerative processes in the CNS.”” In particular, RNFL
containing the axons of retinal ganglion cells may be consid-
ered unique in some respects. The axons are unmyelinated un-
til they unite as optic nerves, and from an embryological point
of view, these nerve fibers can be considered an extension of
the brain.*® This situation turns the retina into a “window to
the brain” OCT provides an advantage for fast and easy appli-
cation and imaging of retinal layers with high reproducibility.*”
These features may allow complementary diagnostic and prog-
nostic information in different psychiatric disorders affecting
the CNS.*

According to the findings obtained from our study, consid-
ering the ASRS total scores; there was no significant relation-
ship between the increase in symptom severity and RNFL thick-
ness. This finding is incompatible with the negative correlation
between the symptom severity and RNFL thickness found by
Herguner et al.'® The reason for this may be the small sample
size. It will be more beneficial to repeat similar studies with
many samples.

Studies on the relationship between OCT and cognitive func-
tions generally focused on neurodegenerative diseases. The re-
sults obtained from these studies show that OCT findings in
Alzheimer’s and Multiple Sclerosis patients correlate with MRI
findings and RNFL is associated with cognitive performance,
especially memory functions.** However, in a study conduct-
ed with 1,485 healthy volunteers in which the relationship be-
tween RNFL thickness and cognitive functions was evaluated,
it was shown that RNFL was significantly thicker in people with
better neuropsychological test scores.”” Although studies eval-
uating retinal layers in mental diseases have been conducted in
many different patient groups in recent years, the relationship



Table 5. Relationship between left retinal nerve fiber layer thick-
ness and ASRS and performance level in executive function tests

Right retinal nerve fiber layer thickness

A T TS NS N NI TI

ASRS
Attention deficit
r 0274 0.097 0244 0.156 0278 0309 0.177
p 009 0563 0.140 0349 0.091 0.059 0.288
Hyperactivity/impulsivity
r 0227 0093 0126 0.117 0.161 0.181 0.142
p 0171 0.581 0450 0486 0334 0.276 0.397
Total
r 0258 0.101 0173 0.137 0.210 0.235 0.163
p 0118 0.548 0.300 0.410 0207 0.156 0.328
Stroop Test
Stroop Test 1
r 0287 0300 0448 0.087 -0.082 0.010 0.325
p 0.080 0.067 0.005** 0.603 0.626 0.955 0.047
Stroop Test 2
r 0171 0.052 0357 0.026 -0.028 -0.003 0.299
p 0306 0.757 0.028* 0.875 0.868 0.984 0.068
Stroop Test 3
r 0211 0.062 0355 0.080 0.036 -0.008 0.219
p 0203 0712 0.029 0.631 0.830 0961 0.188
Stroop Test 4
r 0142 0213 0349 0.019 -0.109 -0.062 0.249
p 0395 0.198 0.032* 0911 0.516 0.713 0.132
Stroop Test 5
r 0173 0126 0345 0.003 -0.098 -0.060 0.214
p 0299 0449 0.034* 0984 0558 0.722 0.196
Digit Sequence Test
Straight number sequence
r -0.154 -0.074 -0.219 -0.059 0.113 0.006 -0.001
p 0357 0659 0187 0.727 0.500 0974 0.998
Inverted number sequence
r -0.058 -0.097 -0.291 0.052 0.126 0.013 0.048
p 0731 0.564 0.076 0.756 0452 0937 0.775
Trail Making Test
Part A
r 0225 0208 0408 0.117 -0.082 0.003 0.169
p 0.175 0211 0.011* 0484 0.626 0.985 0.310
Part B
r 0.09 0.057 0353 -0.106 -0.165 -0.099 0.212
p 0565 0.736 0.030* 0.527 0322 0554 0.202

D Kaymak et al.

Table 5. Relationship between left retinal nerve fiber layer thick-
ness and ASRS and performance level in executive function tests
(continued)

Right retinal nerve fiber layer thickness
A T TS NS N NI TI

Verbal Fluency Test
Verbal Fluency K

r 0101 0.109 -0.048 0.080 0.001 -0.171 -0.031

p 0546 0513 0775 0.633 0994 0305 0.854
Verbal Fluency A

r 0152 0173 -0.034 0.159 0.061 -0.186 0.069

p 0363 0299 0839 0339 0714 0264 0.679
Verbal Fluency S

r -0.048 -0.033 -0.255 0.072 0.152 -0.052 -0.003

p 0773 0846 0.123 0.666 0362 0.756 0.988

*p<0.05; **p<0.01. ASRS, adult attention hyperactivity disorder
self-report scale

between OCT findings and cognitive functions in adults with
ADHD has not been examined in any of these studies. In our
study; no statistically significant relationship was found between
the mean RNFL thickness values of the right and left eyes and
the level of performance in executive functions in the ADHD
group. Although we think that especially the small sample size
is the cause of this result, our study is a guide for the future in
terms of being the first study conducted with ADHD. In addi-
tion, conducting studies enriched with other neuropsychologi-
cal tests in larger groups will contribute more to this issue.

Limitations

The small sample size and insufficient literature are among
our main limitations in our study. Self-report scales used for
adult ADHD diagnosis can also be misleading. Besides, the fact
that most of our patients are at a young age may not reflect the
generality. As another factor, the fact that the research was con-
ducted in a relatively narrow area and single center in the Cen-
tral Anatolia Region is another limiting factor. Lack of sufficient
studies in the literature examining the relationship between
OCT findings and cognitive functions in adults with ADHD
makes it difficult to interpret the results. New studies with larg-
er samples are needed to understand the relationship between
cognitive functions and OCT parameters in individuals with
ADHD.

Conclusion

According to the findings obtained from the OCT measure-
ment in our study, the mean RNFL thickness in the ADHD
group was found to be significantly thinner in the right and
left eyes compared to the control group. This finding seems
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to be compatible with the literature. There was no statistically
significant relationship between symptom severity and RNFL
thickness values in the ADHD group. Also, no significant rela-
tionship was found between RNFL thickness values and per-
formance levels in executive function tests. Although we think
that especially the small sample size causes this result; As it is
the first study conducted with ADHD regarding the relation-
ship between OCT and executive functions, our study is guid-
ing for the future and it is thought that it will be useful to re-
peat it with studies with larger samples.
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