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Purpose: Attention deficit hyperactivity disorder (ADHD) in adults is one of the psycho-
logical problems that can increase the risk of accidents and trauma, especially head trauma.
Recent studies have reported the frequency of adult attention deficit hyperactivity disorder
(ADHD) among trauma patients. Adult ADOHD has been reported in trauma patients. In the
present study, we hypothesized that adult ADHD was more common among head trauma
patients following an accident compared to a group without trauma.

Materials and Methods: In this case-control study, 230 patients with head injuries and 460
non-trauma patients were selected. The adult Connors self-report screening scale (CAARS-
SV) was used to screen for ADHD. Three subscales as subscale A (attention deficit index),
subscale B (hyperactivity index) and subscale D (ADHD index) were evaluated between the
two groups. Using linear multiple regression analysis, the effect of group, age, gender, and
socioeconomic variables on ADHD scores was evaluated.

Results: The total frequency of adult ADHD was 9.5%, which was equal to 1.6% in the
trauma group and 9.5% in the non-trauma group. The experimental group had more drivers
as the job (11.7% vs 3.7%, P<0.001) compared to the control group. Of the Connors
subscales, only the D subscale was significantly lower in the case group than in the control
group (6.35 6 5.11 vs 51.72 4 72.4, P=0.003). The prevalence of ADHD in patients with head
trauma and non-trauma head injury was 6.1% and 5.9%, respectively, which did not show
a statistically significant difference (P=0.9). Linear regression analysis showed that the
subscale D only had a significant relationship with group and age. However, by entering
variables in logistic regression analysis, it was observed that only the age variable was
significant in the presence of other variables.

Conclusion: According to the results of the present study, the frequency of adult ADHD in
trauma patients, as a screening diagnosis, was not found to be higher than non-traumatic patients.
Keywords: attention deficit hyperactivity disorder, ADHD, adults, head trauma, traumatic

brain injury

Introduction

Injuries and traumas to the head are among the most common health problems
being an important factor causing disability and death in young people.' Traumatic
brain injury (TBI) is mostly presented in its mild form or cerebral concussion
comprising 70-90% of all TBI cases.

The leading cause of TBI among youths aged 15 years and older is traffic
accidents, while among children aged less than 5 years it is falls. Based on findings
of a comprehensive review, the median estimates of the annual incidence of child-
hood brain injuries have been reported to be 691 per 100,000 population treated in
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emergency departments, 74 per 100,000 treated in hospi-
tal, and 9 per 100,000 resulting in death.?

Psychological factors have always been the field of
research interest in traumatology. While it is known that
people are more likely to develop psychiatric sickness
after traumatic brain injury, it is less clarified whether
those who sustain a traumatic brain injury are more likely
to have had a psychiatric illness before their injury.***

Many studies have been published on association of
ADHD and accidents, the majority of which have shown
that there is an increased likelihood of accidents and
trauma among those suffering from ADHD both at child-
hood and adult age.”"" Various types of trauma and acci-
dents have been investigated in this regard including burn
injuries, fall injuries, motorcycle injuries, traffic injuries,
and injuries as a whole.

Although the association between ADHD and occur-
rence of various accidents is nearly unanimously accepted
by the researchers, there is a need for investigating the
association between ADHD and traumatic brain injuries. It
has been reported that those with bodily injuries may have
higher prevalence of ADHD, especially reported in case of
children.'*™ "

In a large-scale, retrospective survey study, boys and
girls with ADHD were significantly more likely to report
a history of concussion.'> However, in another large case
control study using a health maintenance organization
database, no significant association between preexisting
ADHD and mild traumatic brain injury was observed.*
Research is limited in the field of adult ADHD and risk
of traumatic brain injury.

The aim of the current study was to determine the
relative frequency of ADHD in adults with head trauma
and investigate its relationship with head trauma through
a comparative study design.

Materials and Methods

This was a case-control study with the statistical popula-
tion of the study including all patients with acute head
trauma during sampling who were referred to the neuro-
surgery department of Imam Reza Medical Training
affiliated to Tabriz University of Medical
Sciences. Moreover, the statistical population of the con-

Center

trol group was selected from among the internal medicine
department patients of the same center according to their
age, gender, and level of education. Sampling was avail-
able to patients with acute head trauma in the neurosurgery
department and included all patients who met the criteria

for admission to the study. At the same time, the control
group was matched among patients admitted to the internal
medicine department, taking into account the characteris-
tics of age, gender, and level of education. To calculate the
sample size, the matched case-control (MCC) function was
used in STATA software package (StataCorpLLC. Texas)
version 14.1. Assuming a prevalence of 8.5% and odds
ratio equal to 1.96, a confidence level of 95%, a statistical
power of 80%, and, in terms of lack of access to the
sample during the sampling, 230 cases and 460 controls
were calculated.

Criteria for entering the study:

* Age 18-45 years

* Acute head trauma

* Glasgow Coma Scale/Score (GCS) equal to or greater
than 13

» Having informed written consent to participate in the
study

The exclusion criteria were as follows:

» Having debilitating physical illnesses

* History of any major psychiatric illness such as major
depression or psychosis in the last six months

* Taking psychiatric medication

Disruptive variables included substance abuse and
alcohol use, and any chronic underlying disease associated
with
tious, etc.).

impaired consciousness (uremic, liver, infec-

Closed and open questions were used to identify the
distorting variables. During the research, sufficient atten-
tion was paid to identifying the confounding variables and
it was controlled by adopting the appropriate research and

statistical method.

Ethical Considerations

All patients were asked to provide written informed con-
sent before entering the study. No intervention was per-
formed on patients, and only questions were asked in the
form of a questionnaire.

The study was compiled according to the Helsinki
Declaration. It was approved by the ethics committee of
Tabriz University of Medical sciences (ID number:
59,017). The Regional Ethical code is IR.TBZMED.
REC.1397.629.

Instrument

In this study, in addition to the demographic questionnaire,
which asked questions about age, gender, marital status,
level of education, economic status, etc., a number of
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open-ended questions had been developed to control for
confounding variables.

Connors Adult Self-Reporting Scale (CAAS-S: SV):

The Adult Self-Reporting Scale (Connors et al, 1998)"°
is a tool for screening attention deficit hyperactivity dis-
order in adults, which is based on DSM-IV indicators and
has three distinct key subscales: Attention deficit index
(subscale A), hyperactivity-impulsivity index (subscale
B), and ADHD index (subscale D). The overall score of
the scale assesses the individual’s ADHD screening score.

Procedure

All patients in the case and control group were evaluated
to identify and also diagnose ADHD using the Adult Self-
Reporting Scale (CAAS-S: SV), the reliability and validity
of which have been previously evaluated by researchers in
Iran. Thus, the prevalence of ADHD in both head trauma
and non-head trauma patients was assessed using this
instrument."’

In this study, the ADHD index scale with a cut-off point
of 16 and above was used to screen adult ADHD for screen-
ing. Back translation has been prepared. Based on unpub-
lished preliminary studies in Tehran and Tabriz conducted on
the general population and clinical clients, the cut-off point of
70 and above has been determined for the screening based
diagnosis of adult ADHD. In Sadeghi-Bazargani et al’s'’
study, Cronbach’s alpha coefficient for this scale was
reported to be between 0.83 and 0.97 for its various sub-
scales, and its validity was reported to be 0.88 using the ROC
curve. In this study, the Adult Self-Reporting Scale was used
to diagnose ADHD in patients with headaches.

Variables examined:

* Age

* Gender

* Level of Education

* Marital status

* Having ADHD based on CAAS-S: SV screening
scores

Statistical Analysis

All data were analyzed using Stata 15 statistical software
package. Descriptive statistical methods (frequency, per-
centage, mean, standard deviation) were used for statistical
studies. Using the Kolmogorov-Smirnov test, the normal
distribution of data was evaluated. For subscales A, B, and
D, the Mann—Whitney U nonparametric test was used due
to the lack of normal distribution, and the independent
t-test statistical test was used to compare other quantitative

findings with normal distribution. The chi-square test was
also used to examine categorical variable associations.
Linear regression and logistic regression analyses were
used to determine the relationship between ADHD score
and potential regressors. In this study, a P-value of less
than 0.05 was considered significant.

Results

In this study, 230 patients with head injuries and 460 non-
traumatized individuals were evaluated. The mean time
between head injury and ADHD investigation was 3 days
with a range of 1-14 days. All the patients with head
trauma had mild severity with a GCS>13.

With cut-off points above 16 for subscale D of the
Connor’s scale, people with potential ADHD were identi-
fied. This value was equivalent to a t-score of 66.4 and the
percentile 95 on subscale D within the sample population.
A total of 41 people (5.9%) had ADHD based on screen-
ing results. Of these, 14 in the case group (6.1%) and 27
(5.9%) in the control group had ADHD, but there was no
statistically significant difference between the two groups
in terms of disease (P=0.9).

As can be seen in Table 1, the case group had
a significantly lower average mean and higher male pro-
portion. Comparing the mean Conner’s ADHD screening
scores, as can be seen in Table 2, there was no statistically
significant difference between the two groups, with respect
to the total Conner’s ADHD screening score and the two
subscale A and subscale B scores. However, the case
group clearly had a lower D subscale score.

In order to determine the distribution of ADHD score in
three separate subscales based on demographic variables,
linear regression analysis with group, age, sex, and general
socioeconomic score variables were used (Table 3).

Discussion

In the present study, the researchers hypothesized that
ADHD was more common in patients with head trauma
following an accident compared to a group without trauma.
The results showed that the overall frequency of adult
ADHD was 5.9%, which was 6.1% in the trauma group
and 5.9% in the non-trauma group. No such association was
confirmed in the present study. In recent years, it has been
repeatedly reported that ADHD in childhood, adolescence,
and adulthood is associated with an increased risk of unin-
tentional injuries and related accidents. A recent meta-
analysis study concluded that the risk of injury in people
with ADHD was higher than in people without it.'®
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Table | Demographic Findings Compared Between the Patients with and without Head Trauma

Case Group Control Group P-value
Age (years) 32.9 (SD=9.2) 38.3 (SD=7) <0.001
Gender Female 46 (20%) 283 (61.5%) <0.001
Male 184 (80%) 177 (37.5%)
Job Driver 27 (11.7%) 17 3.7) <0.001
Non-drivers 203 (88.3%) 443 (96.3%)
Overall score of socioeconomic status 9.85 (SD=2.53) 9.55 (SD=2.71) 0.16
Socioeconomic status Very low 37 (16.1%) 142 (30.9%) <0.001
Low 72 (31.3%) 122 (22.8%)
Middle 67 (29.1%) 95 (20.7%)
High 54 (23.5%) 118 (23.7%)

Similarly, Amiri et al,> in their review study, stated that
ADHD patients are about twice as likely as non-ADHD
people to have injuries and accidents. Dalsgaard et al,'’
observed an increased mortality rate in ADHD patients,
mainly due to accidents. In addition, there is evidence that
ADHD patients are also at risk for multiple traumas and
multiple accidents.”® Therefore, it can be assumed that the
number of victims of accidents among ADHD people is
higher than in the general population. In a similar study,
Kittel-Schneider et al*! reported the prevalence of ADHD
in adults to be 6.1% among trauma patients. Statistics from
previous studies were lower than those, in the range of
3.4-4.7%. However, in studies conducted inside Iran, the
percentages obtained were higher. In a 2011 study, Amiri

et al*?

found that the incidence of ADHD in trauma patients
was 4.3%. Previous studies have reported different results
on the frequency of ADHD among trauma patients com-
pared to non-traumatic patients. The present study found
that there was no statistically significant difference in the
rate of adult ADHD among traumatic and non-traumatic
patients. Similarly, Amiri et al** reported that traumatic and

non-traumatic patients accounted for an equal percentage of

Table 2 Conner’s Adult ADHD Screening Scale Scores
Compared Between the Patients with and without Head Trauma

ADHD Screening Scores Head Trauma Controls P-value
(Cases)

Total screening score 13.41 (SD=11.65) 14.37 (SD=9.6) | 0.25

Subscale A (inattention) 2.05 (0.22) 2.24 (0.13) 0.43

Subscale B (hyperactivity/ 5.03 (4.89) 4.65 (3.92) 0.27

impulsiveness)

Subscale D (ADHD index) 6.35 (5.11) 751 (472) 0.003

adult ADHD. Contrary to the above findings, Biederman
et al*® reported that the patients with mild cerebral palsy
had significantly higher levels of ADHD than the control
group and, in all cases, the age at onset of ADHD was pre-
existing to the trauma. Safiri et al** also observed that the
prevalence of ADHD was significantly higher among
1% stated
that traumatic injuries were significantly higher in children
with ADHD. Merrill et al*® also reported that the prevalence
of accidental injuries in the ADHD group was 3.07-times

trauma patients. On the other hand, Shem-Tov et a

higher than in non-traumatic individuals. The associated
symptoms and compliance with the law and safety issues
are related as both studies from Tabriz, unlike other studies
in this regard, have not reported any difference between
patients with and without head trauma in terms of ADHD.

Previous studies have identified a number of factors
that contribute to the incidence of ADHD. One of these
cases is a history of previous accidents that has been
higher in most studies in ADHD patients.”’** In the
study in Tabriz, it was observed that high-risk behaviors
were more prevalent among motorcyclists with ADHD,
and these people were more careless than others in using
helmets and having a driving license.?” Other studies have
shown that high-risk behaviors, drunk driving, lack of

certification,”® lack of helmet use on motorcyclists,>**’

and overconfidence®!"*’

were present among these indivi-
duals. Unfortunately, in the present study, we did not
investigate the related causes and risk factors among the
case and control groups.

With respect to our current knowledge of the associa-
tion between ADHD and incidence of various injuries as
well as specific findings in present study several issues

should be considered:
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Table 3 Linear Regression Analysis of ADHD Screening Scores
for the Three Subscales for Given Regressor Variables

Variable Regression | 95% Confidence | P-value
Coefficient | Interval
Lower | Upper
Limit Limit

Model I: Subscale D predicted by group, gender, and socioeconomic

status score

Group: cases 1.29 0.42 2.17 0.004
compared to

controls

Gender —0.60 -1.39 0.19 0.14
Age —-0.07 —0.12 —0.03 0.002
Total socio- 0.03 —0.11 0.16 0.69
economic score

Model 2: Subscale A predicted by group, gender, and socioeconomic
status score

Group: cases 041 0.13 0.96 0.14
compared to

controls

Gender —0.13 —0.62 0.36 0.59
Age —0.56 —0.08 —0.03 <0.001
Total socio- 0.03 —0.06 0.11 0.53

economic score

Model 3: Subscale B predicted by group, gender, and socioeconomic

status score

Group: cases —-0.01 —-0.78 0.76 0.98
compared to

controls

Gender —-0.06 —0.64 0.76 0.86
Age —-0.06 —-0.11 —-0.02 0.002
Total socio- 0.09 -0.03 0.21 0.14
economic score

1. The association between the ADHD and head trau-
mas could have a dual direction and the reverse
causality should be addressed. Considering the
very short time interval between the head trauma
and ADHD symptom investigation in the current
study, reverse causality is not considered a major
concern in this regard.

2. Although Conner’s screening scale has been shown
to have high sensitivity and specificity, its results
cannot fully replace the clinical diagnosis made by
a psychiatrist, and this should be considered in
interpretation of the results. However, recent studies
have shown that even having higher rates of symp-
toms assessed through screening process may affect

the risk of injuries irrespective of having a DSM-
based clinical ADHD diagnosis.

3. It is a general rule in case control studies that the
recall bias and selection bias should always be con-
sidered in interpreting the results. The selection bias
is considered as an important concern here, however,
in the current study the use of hospital controls versus
population controls helps to diminish the recall bias.
Nevertheless, it should be considered that those with
head trauma may to some extent under-report the
symptoms of ADHD which if approved may affect
the effect size. To diminish such an effect, the enroll-
ment was restricted to those with a GCS>13.

Conclusion

According to the results of the present study, the frequency
of adult ADHD in trauma patients is not higher than non-
traumatic patients. However, given the high percentage of
undiagnosed adult ADHD in trauma patients, it seems that
proper screening in this group and appropriate treatment
can prevent further adverse events.
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