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a b s t r a c t

Purpose: Given the increased risk of accidents in patients with attention deficit and hyperactivity dis-
order (ADHD) or maternal anxiety/depression, we aimed to investigate the frequency of the two diseases
in children with penetrating eye injury (PEI).
Methods: Altogether 79 children, 39 with PEIs and 40 healthy individuals (control group), aged 5e15
years, underwent a complete ophthalmologic examination. Afterwards, schedule for affective disorders
and schizophrenia for school-aged children was conducted to assess the psychiatric diagnosis of all
children. Turgay diagnostic and statistical manual of mental disorders (DSM-IV)-based child and
adolescent behavior disorders screening and rating scale (T-DSM-IV-S) was filled by parents to evaluate
the severity of ADHD symptoms. The depression and anxiety levels of mothers of each group were
evaluated by two self-report measures: the Beck depression scale and the state-trait anxiety inventory
(STAI), respectively. Data were analyzed by IBM SPSS version 22.0. The Chi-square and Fisher's exact test
were used to determine whether there is a significant difference between qualitative variables while
independent sample t and Mann-Whitney U tests to compare quantitative variables.
Results: The only diagnostic difference was a significantly higher frequency of ADHD among patients
with PEIs (48.7% in PEI vs. 17.5% in control group, c2 ¼ 7.359, p ¼ 0.007). The total scores of the T-DSM-IV-
S (attention subscale U ¼ 418.000, p ¼ 0.006; hyperactivity subscale U ¼ 472.000, p ¼ 0.022) and
maternal state-trait anxiety inventory (maternal STAI-state U ¼ 243.000, p ¼ 0.003; maternal STAI-trait
U ¼ 298.000, p ¼ 0.021) were significantly higher in the PEI group than in control group. In logistic
regression, children with PEI had a tendency to have a 3.5-fold increased risk for ADHD (OR ¼ 3.538,
CI ¼ 0.960e13.039, p ¼ 0.058).
Conclusion: ADHD was detected almost 1 in 2 children with PEIs. Besides, the maternal anxiety level was
significantly higher in the PEI group than in the control group. This association should be further
explored via a future prospective longitudinal study. Since a proper treatment of ADHD in children and
anxiety treatment in mothers may prevent vision loss following PEIs in children.

© 2020 Chinese Medical Association. Production and hosting by Elsevier B.V. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Attention deficit and hyperactivity disorder (ADHD) is a neu-
rodevelopmental psychiatric disorder, which is characterized by
inattention and/or hyperactivity-impulsivity. Although the preva-
lence of ADHD is about 5% in most cultures, it is estimated to be
more common in Turkey, approximately 12.7%, than those detected
in Western population.1,2
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Children with ADHD have an elevated risk for various
injuries.3e5 A recent meta-analysis has reported that ADHD is
associated with a 1.96-fold increased risk of injury.6 The most
common injuries in ADHD are sprains and strains of joints; open
wounds of head, neck and trunk, and upper/lower limbs; and
fractures of upper/lower limb.7,8 In addition, severe injuries (e.g.
fractures of skull, neck and trunk and intracranial hemorrhage) are
more strongly associated with ADHD than less severe ones.7

Although the incidence of ocular injuries is about 650/100,000
among pediatric population,9 ocular injuries are of the utmost
important factor leading to acquired unilateral blindness in this
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population.10,11 Penetrating eye injuries (PEIs) are the second
leading cause of pediatric ocular injuries.12 PEIs have poor prog-
nosis since they usually render visual impairment and require
surgery.12 Surprisingly, very limited research to date has focused on
ADHD in pediatric PEIs. Bayar et al.13 presented the first and only
data which underlined a possible association between PEIs and
ADHD. However, they assessed ADHD by using Conner's parent
rating scale and they did not report the prevalence of ADHD or
other psychiatric disorders in pediatric PEIs. According to National
Institute for Health and Care Excellence guideline for ADHD, the
diagnosis of ADHD should not be made solely on the basis of a
rating scale.14 This is why in our study we used schedule for af-
fective disorders and schizophrenia for school aged children, pre-
sent and lifetime version (K-SADS-PL) that is an established semi-
structured interview, which has good validity for ADHD and is
effective for diagnosing major childhood psychiatric disorders.15

In addition to ADHD, depression/anxiety symptoms in mothers
are pertinent to an increased risk of injury in their children.16,17 In a
cohort study, ascending of 1 point in maternal depressive symp-
toms was associated with 4% increased risk of injury.18 Besides,
elevated risk of child poisoning, fractures, and burns were reported
during maternal depression/anxiety episodes in a longitudinal
study recruited over 200,000 mother-child pairs from England.16

To the best of our knowledge, there is no study investigating
association between PEIs, ADHD, and the maternal anxiety/
depression levels. The first aim of the current researchwas to detect
the frequency of ADHD and other psychiatric disorders in children
with PEIs. The second aim was to explore the anxiety and depres-
sion levels of the mothers of these children.

Methods

Participants

Thirty-nine children aged between 6 and 15 years who admitted
to department of ophthalmology, Ege University School of Medi-
cine, Turkey because of PEIs between January 2014 and June 2017
were recruited. Forty children aged between 5 and 15 years who
had never experienced PEIs but applied to the ophthalmology
outpatient clinic due to refractive error, conjunctivitis, or routine
eye examination were recruited as a control group. Children with
intellectual disability, autism spectrum disorder, or eye injuries
completely due to external factors (i.e., traffic accidents) were
excluded. Patients were verbally informed, and written informed
consent was obtained from the parents. This research is conducted
in accordance with the Declaration of Helsinki. Clinical researches
ethical committee approved the study (17e10/1).

Assessment and materials

All patients underwent a complete ophthalmologic examination
as best corrected visual acuity (BCVA), anterior and posterior
segment evaluation. The cause of PEIs, severity of injuries, initial
and final BCVA were obtained from hospital records and parents.
“The initial BCVA” was described as BCVA immediately after PEIs
before ocular surgery. “The final BCVA” was defined as last BCVA
after ocular surgery. Pediatric penetrating ocular trauma score
(POTS) was calculated for each child with the history of PEIs ac-
cording to Acar et al.'s19 study. Patients were divided into five
groups based on POTS. A higher score of POTS (total 100) is related
to better outcome19: Group 1, <45 points; Group 2, 46e64 points;
Group 3, 65e79 points; Group 4, 80e89 points; Group 5, 90e100
points.

After ophthalmic examination, the PEI and control groups were
referred to the department of child and adolescence psychiatry
clinic, Ege University School of Medicine. The characteristics of
children and family, i.e. age, gender, early risk factors for ADHD
(preterm birth, low birth weight, prenatal exposure to drugs,
nicotine, alcohol, head injury, and parental mental health issues),
parents’ educational level, and the history of ADHD in family, were
assessed by a socio-demographic form that was based on ADHD
child evaluation semi structural interview.20 Afterwards, K-SADS-
PL was conducted to assess the psychiatric diagnosis of all the
children. One of the authors (Ozbaran B) appraised each patient
according to the diagnostic and statistical manual of mental dis-
orders, fifth edition (DSM-5). Patients were re-evaluated at a
consensus meeting in case of dissidence between diagnosis of K-
SADS-PL and the assessment of the author. Turgay diagnostic and
statistical manual of mental disorders fourth edition (DSM-IV)
based child and adolescent behavior disorders screening and rating
scale (T-DSM-IV-S, Supplementary data 1) was filled by parents to
assess the severity of ADHD symptoms.

The depression and anxiety levels of the mothers of all the
children were evaluated by self-report measures: the Beck
depression scale (Supplementary data 2) and the state-trait anxiety
inventory (STAI, Supplementary data 3 and 4), respectively.

K-SADS-PL

The K-SADS-PL is a semi-structured interview to determine
psychopathology in children and adolescents with regard to the
DSM-IV-text revision criteria.15 The Turkish adaptation study was
published by G€okler et al.21 Combination of answers and exami-
nation of child or adolescent, parents and physician leads to deci-
sion of the presence and severity of symptoms.

T-DSM-IV-S

This scale was developed by Turgay in 1994 and Turkish vali-
dation and reliability were determined by Ercan et al.22 in 2001. The
T-DSM-IV-S is based on the DSM-IV diagnostic criteria, and assesses
hyperactivity-impulsivity (9 items), inattention (9 items),
opposition-defiance (8 items), and conduct disorder (15 items). The
symptoms are scored by assigning a severity estimate for each
symptom on a 4-point Likert-type scale (namely, 0 ¼ not at all;
1¼ just a little; 2¼ quite a bit; and 3¼ very much). Subscale scores
on the T-DSM-IV-S are calculated by summing the scores on the
items of each subscale.

Self-reports of the anxiety and depression levels of the mothers

The maternal anxiety and depression levels were evaluated via
two self-report measures: the Beck depression scale and STAI,
respectively. The Beck depression scale is awidely used instrument
consisting of 21 symptoms or attitudes commonly seen in patients
suffering from depression (e.g. sadness, negative self-concept,
sleep and appetite disturbances). The symptoms are rated from
‘0’ to ‘3’ in intensity. This test was developed and revised by Beck
and Steer in 1987, and adapted to Turkish by Hisli.23,24 The STAI is a
20-item self-report rating scale for measuring state and trait of
anxiety. The state anxiety scale requires people to describe how
they feel at the moment, and increases in response to situational
stress, and declines under relaxed conditions; while the trait
anxiety scale asks people to describe how they generally feel, and
reflects relatively stable individual differences in anxiety prone-
ness that are impervious to situational stress. The items are rated
on a scale of 1e4. Total scores range from 20 to 80. STAI was
developed by Spielberg et al.29 and Turkish edition was adapted by
Le Compte and Oner.25
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Statistical analysis

Descriptive statistics including mean, standard deviation (SD),
frequencies, ratio and group statistics were conducted. The Chi-
square test and Fisher's exact test were used to determine
whether there is a significant difference between qualitative vari-
ables (i.e., gender/early risk factors for ADHD, history of ADHD in
family, and diagnosis of psychiatric disorders). Independent sample
t and Mann-Whitney U tests were used to compare quantitative
variables (i.e., age, maternal/paternal education level, the sub-
scores of T-DSM-IV-S) between control group and PEI patients in
the case of normal and abnormal distribution, respectively. Spear-
man's correlation analysis was utilized to examine correlations
among the POTS, the subscales of T-DSM-IV-S, Beck depression
scale, and STAI. Logistic regression analysis was applied to deter-
mine the factors associated with PEIs.

Data were analyzed by IBM SPSS version 22.0 for Mac. Statisti-
cally significance was determined as p < 0.05 at the 95% confidence
interval (CI), which were calculated with upper and lower limits.

Results

Socio-demographic and clinical characteristics

This study included 39 children with PEIs and 40 healthy vol-
unteers (control group). The groups did not differ in age or gender
(Tables 1 and 2). Parents’ educational levels were significantly
lower in PEI group than in control group (maternal education level
U ¼ 127.000, p < 0.001; paternal education level U ¼ 166.000,
p < 0.001). The prevalence of early risk factors for ADHD
(c2 ¼ 8.015, p ¼ 0.005) and the history of ADHD in family
(c2 ¼ 8.015, p ¼ 0.005) were significantly higher in PEIs (Table 2).

Ophthalmic assessments of children with PEIs

The first and second most common cause of PEIs were glass (10,
25.6%) and knife injury (8, 20.5%), respectively. Other injury
Table 1
Socio-demographic characteristics (quantitative variables) of 79 participants.

Variables PEI (n ¼ 39)

Mean (SD) 95% CI

Age (years) 10.3 (2.7) 9.3e11.3
Maternal education level 5.4 (3.2) 4.2e6.4
Paternal education level 7.5 (3.2) 6.4e8.6

PEI: penetrating eye injury, SD: standard deviation, CI: confidence interval.
*Significant difference.

a Independent samples t-test.
b Mann Whitney U test.

Table 2
Socio-demographic characteristics (qualitative variables) of 79 participants, n (%).

Variables PEI (n ¼ 39)

Gender
Female 7 (17.9)
Male 32 (82.1)

Early risk factors 17 (43.6)
Preterm birth 3 (7.7)
Low birth weight 3 (7.7)
Prenatal exposure to drugs, alcohol, nicotine 4 (10.3)
Head injury 3 (7.7)
Parental mental health issues 13 (33.3)

History of ADHD in family 17 (43.6)

PEI: Penetrating eye injury, n.a: non-applicable, *Significant difference.
mechanisms included stone (4, 10.3%), thorn (4, 10.3%), pop cap (3,
77%), wood, pencil, iron rod, squib (each 2 cases, 5.1%), needle (1,
2.6%) and unknown (1, 2.6%). Median duration between the date of
PEIs and the assessment was 12 (interquartile range ¼ 48.25,
min ¼ 1, max ¼ 66) months.

The severity of injury and initial BCVA of 8 children with PEIs
were not able to be collected from hospital records. Therefore, the
POTS score of these patients was not calculated.

For the 31 PEI patients with complete data, cornea (22, 71.0%)
was most frequently involved, followed by corneosclera (7, 22.6%)
and sclera (2, 6.5%). The initial BCVA was noted as no light
perception (NLP) in 15 (48.4), light perception (LP) to hand motion
(HM) in 7 (22.6%), counting fingers (CF) in 4 (12.9%) and Snellen
chart 0.1e0.5 in 5 patients (16.1%), which after surgery were
improved to NLP in 2 (6.5%); CF in 2 (6.5%); Snellen chart 0.1e0.5 in
10 (32.3%) and Snellen chart �0.6 in 17 patients (54.9%) (Fig. 1).

The results of POTS calculation showed that most PEIs were in
Group 1 and none of them was in Group 5. Group 1 had the worst
prognosis among all groups, since almost all of the patients had NLP
or LP at the initial ophthalmic examination. Moreover, in Group 1,
some of the patients still had a 0.1e0.5 visual acuity (Snellen chart)
or could only count fingers in spite of the surgery (Fig. 1).
Psychiatric evaluation of the children

The only diagnostic difference between PEI group and control
group was a significantly higher proportion of ADHD (c2 ¼ 7.359,
p ¼ 0.007), especially predominantly hyperactive/impulsive pre-
sentation among PEIs (p ¼ 0.002, Table 3).

The attention (U ¼ 418.000, p ¼ 0.006) and hyperactivity sub-
scales (U ¼ 472.000, p ¼ 0.022) of T-DSM-IV-S were significantly
higher in PEI group than in control group. No correlationwas found
between the POTS and the scores of Beck depression scale, STAI, and
the subscales of T-DSM-IV-S (all p> 0.05).Mothers of PEIs grouphad
significantly higher STAI-state and STAI-trait scores than those of
mothers of control group (p<0.05) (Table 4). However, no difference
was found between the groups in term of maternal Beck depression
Control (n ¼ 40) t/U value p value

Mean (SD) 95% CI

9.9 (2.6) 9.0e10.7 1.548 0.126a

12.1 (3.6) 10.9e13.3 127.000 <0.001b,*
12.8 (2.9) 11.8e13.8 166.000 <0.001b,*

Control (n ¼ 40) c2 p value

16 (40.0) 3.646 0.056
24 (60.0)
5 (12.5) 8.015 0.005*
0 (0) n.a 0.116
2 (5.0) n.a 0.675
0 (0) n.a 0.055
0 (0) n.a 0.116
5 (12.5) 3.759 0.053
5 (12.5) 8.015 0.005*



Fig. 1. Initial and final BCVA according to the location of injury (A and C) and the groups of POTS (B and D). BCVA: best corrected visual acuity, POTS: pediatric ocular trauma scores,
NLP: no light perception, LP: light perception, CF: counting fingers, 0.1e0.5 (Snellen chart), >0.5 (Snellen chart).
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scale scores (p ¼ 0.393). Moreover, we also compared maternal
anxiety levels between mothers of children with ADHD and those
motherswith none-ADHD children.Mothers of childrenwith ADHD
(mean ¼ 44.3, SD ¼ 8.4) had significantly higher score of STAI-state
than mothers of non-ADHD children (mean ¼ 41.3, SD ¼ 5.7)
(U ¼ 233.500, p ¼ 0.030). Maternal STAI-trait and Beck depression
scale score did not differ between the mothers of children with
ADHD and those mothers with non-ADHD children (p > 0.05).

Logistic regression analysis was employed to determine the
factors associated with PEIs. The binary logistic regression model
explained 21.4% of the variance. Children with PEIs had a tendency
to have 3.538 fold increased risk for ADHD (OR ¼ 3.538,
CI ¼ 0.960e13.039, p ¼ 0.058, Table 5).

Discussion

Ocular injuries are the most important cause of acquired uni-
lateral blindness and monocular visual impairment in the pediatric
population.26 Pizzarello et al.27 stated that 90% of all ocular injuries
are preventable. Elucidating underlying factors of eye injuries may
diminish the incidence of ocular trauma.12 Considering an elevated
risk of unintended injuries in ADHD and maternal anxiety/
depression, the present cross-sectional study investigated the fre-
quency of ADHD and the level of maternal anxiety/depression in
children with PEIs.

Consistent with previous work,13 we found that ADHD was
significantly more frequent in PEI group than in control group.
Importantly, almost half of children with PEIs had ADHD,
specifically predominantly hyperactive/impulsive presentation.
Childrenwith PEIs had a significantly higher prevalence of the early
risk factors for ADHD and a history of ADHD in their family. Ac-
cording to logistic regression analysis, it was found that children
with PEIs had a tendency to have a 3.5-fold increased risk for ADHD.
Thus, it seems that PEIs is associated with ADHD in children.
Several probable reasons may explain the elevated risk of injuries
among children with ADHD. Compared with non-ADHD children,
children with ADHD reported having difficulties in anticipating
severe consequences of risky behavior.28 Thus, these children are
more prone to engage in risky situations. Besides, hyperactivity,
impulsivity, being easily distracted, and motor dysfunctions may
lead to injuries in children with ADHD.7,28e32

In the current study, higher anxiety level was found in mothers
of PEI kids. In the light of the findings of higher maternal anxiety
and higher prevalence of ADHD in the PEIs group, we contemplated
three theories to explain the link between PEIs, ADHD, and
maternal anxiety (Figs. 2e4).

Theory 1. ADHD in children may have increased anxiety in
mothers. Both ADHD-related symptoms in children and high
maternal anxiety may cause PEIs (Fig. 2). The symptoms of ADHD in
children present a significant challenge for parents and cause
disruptive parent-child interaction which can lead to parental
psychopathology including depression, anxiety.33,34 In line with
this, we found that the anxiety level of the mothers of childrenwith
ADHD was significantly higher than those of non-ADHD children.
Increased parental mental distress in maternal anxiety/depression
is related to decreased ability of mothers tomaintain supervision to



Table 3
Distribution of psychiatric disorders within groups, n (%).

Variables PEI (n ¼ 39) Control (n ¼ 40) c2 p value

Any psychiatric disorder 26 (66.7) 10 (25) 1.813 0.178
Comorbid psychiatric disorder 10 (25.6) 4 (10) 2.327 0.127
ADHD 19 (48.7) 7 (17.5) 7.359 0.007*
Inattention 4 (10.3) 2 (5) n.a 0.432
Hyperactivity/Impulsivity 8 (20.5) 0 (0) n.a 0.002*
Combine 7 (17.9) 5 (12.5) 0.130 0.178

Anxiety disorder 9 (23.1) 6 (27.3) 0.134 0.715
Oppositional defiant disorder 3 (7.7) 3 (7.5) n.a 1.000
Conduct disorder 1 (2.6) 0 (0) n.a n.a
Speech disorder 3 (7.7) 1 (2.5) n.a 0.359
Specific learning disability 4 (10.3) 0 (0) n.a 0.055
Post-traumatic stress disorder 1 (2.6) 0 (0) n.a n.a
Obsessive compulsive disorder 1 (2.6) 1 (2.5) n.a 1.000
Major depressive disorder 2 (5.1) 0 (0) n.a 0.241
Tic disorder 1 (2.6) 2 (5) n.a 1.000

PEI: Penetrating eye injury, ADHD: attention deficit and hyperactivity disorder, n.a: non applicable.
*Significant difference.

Table 4
Evaluation of the groups according to ADHD severity and maternal anxiety/depression levels.

Variables PEI (n ¼ 39) Control (n ¼ 40) U value p value

Mean (SD) CI Mean (SD) CI

T-DSM-IV-S-Attention 7.8 (7.1) 5e10.6 4.2 (4.3) 2.7e5.6 418.000 0.006*
T-DSM-IV-S-Hyperactivity 8.5 (8.5) 5.2e11.8 5 (4.7) 3.5e6.6 472.000 0.022*
T-DSM-IV-S-OD 3.8 (4.4) 2.1e5.5 3.5 (3.9) 2.2e4.8 537.500 0.913
T-DSM-IV-S-CD 0.6 (1.9) �0.1e1.4 0.4 (1.0) 0.1e0.8 501.500 0.438
Maternal Beck depression scale 6.9 (6.8) 3.8e10 6.9 (4.1) 5.5e8.3 363.000 0.393
Maternal STAI-state 44.4 (7.6) 40.9e47.9 40.5 (5.7) 38.7e42.4 243.000 0.003*
Maternal STAI-trait 46.4 (8.2) 42.6e50.1 42.5 (7.4) 40.1e44.9 298.000 0.021*

PEI: Penetrating eye injury, CI: confidence interval, n.a: non applicable, T-DSM-IV-S: Turgay DSM-IV based child and adolescent behavior disorders screening and rating scale,
OD: opposition defiance, CD conduct disorder.
*Significant difference.

Table 5
Logistic regression analysis to determine the factors associated with PEIs.

Wald df OR p value

Presence of ADHD 3.606 1 3.538 0.058
Maternal Beck depression scale 0.644 1 0.951 0.422
Maternal STAI-state 1.817 1 1.053 0.366
Maternal STAI-trait 1.519 1 1.066 0.218

PEI: penetrating eye injury, ADHD: attention deficit and hyperactivity disorder; T-
DSM-IV-S: Turgay DSM-IV based child and adolescent behavior disorders screening
and rating scale, STAI: state-trait anxiety inventory.
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their children.35 Thus, children whose mothers suffering from
depression and anxiety have an increased rate of subsequent un-
intended injuries.16,36

Theory 2. High anxiety levels of mothers during pregnancy may
have caused ADHD in their children (Fig. 3). Prospective longitu-
dinal studies have revealed that children of mothers with high
anxiety during 12e22 months of pregnancy have a more clinical
diagnosis of ADHD, ADHD symptoms, conduct disorders, and
emotional problems.37,38 Both symptoms related to ADHD in chil-
dren and the lack of supervision of these children due to high
anxiety levels of mothers may have led to PEIs.

Theory 3: ADHDmay have increased the risk of PEIs in children.
The mothers of children who had experienced PEIs may have
become anxious after the trauma of their children (Fig. 4). Consis-
tent with this theory, Wesson et al.39 reported a significantly high
level of anxiety and depression symptoms in mothers of patients
experiencing traumatic injury.

Due to the cross-sectional design of our study, it is hard to
decide which theory is the best to explain the relationship between
PEIs, ADHD, and maternal anxiety. However, we believe that
enlightening the mechanism underlying this relationship can pro-
vide important implications for clinical practice. By elucidating
causal relationship between ADHD and PEIs, following benefits can
be obtained: (1) treatment of ADHD may prevent vision loss due to
ocular injuries in children, (2) treatment of ADHD in children with
PEIs may hinder repetition of injuries and may prevent further
impairments related to ADHD. Comprehending the link between
maternal anxiety, PEIs and ADHD can provide implications include
the following: (1) monitoring and treating maternal anxiety during
pregnancy may prevent ADHD in children, (2) the anxiety level of
mothers can be assessed during the routine pediatric visits of their
children; and early intervention to maternal anxiety can hinder
vision loss because of PEIs. Consequently, a future longitudinal
study should be designed to enlighten the link between PEIs,
ADHD, and maternal anxiety.

Limitation and strength of our study require consideration.
Causing by the rarity of PEIs (the incidence rate is 650/100,000) in
children, the limited sample size was a disadvantage of the current
study; thus, it is not enough to make generalizations. However,
from the comparison of those limited number, we could detect that
the prevalence of ADHD was significantly higher in children with
PEIs than those that did not have a history of ocular trauma. Be-
sides, the lack of the assessment of maternal depressive/anxiety
symptoms in the period when their children had experienced PEIs
is another disadvantage of this study. Despite these limitations, this
is the first study reporting a possible link between PEIs, ADHD and
maternal anxiety. The strength of this research was utilizing two
steps diagnostic verification (semi-structured psychiatric interview
performed by a qualified child and adolescent psychiatrist and re-
appraisal of patients by the author (Ozbaran B) and complete
ophthalmologic examination together).



Fig. 2. Theory 1: ADHD in children may have increased distress/anxiety in mothers. Both ADHD and high maternal anxiety may have caused penetrating ocular trauma.

Fig. 3. Theory 2: Antenatal maternal anxiety may have caused ADHD. Both ADHD and
high anxiety levels of mothers may have led to ocular trauma. ADHD: attention deficit
and hyperactivity disorder.

Fig. 4. Theory 3: ADHD may have increased the risk of PEI in children. The mothers of
children with PEI may have become anxious after the trauma of their children. ADHD:
attention deficit and hyperactivity disorder.
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In conclusion, an association between PEIs, ADHD, and
maternal anxiety was found in the current study. Identifying the
causes and features of PEIs, and taking precautions by education
and legislation are of utmost importance in preventing these
injuries in children. Thus, this association should be further
explored and a prospective longitudinal study should be
designed. ADHD is a treatable psychiatric disorder if can be
diagnosed properly. Therefore, suitable diagnosis and treatment
of ADHD might prevent vision loss due to PEIs in children. If a
causal relation can be detected between high maternal anxiety
and PEIs, the assessment of the maternal anxiety level during the
routine pediatric visits of children might also be useful for pre-
venting ocular injuries.
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