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Abstract

Introduction: Attention Deficit Hyperactivity Disorder (ADHD) is the most common neurobehavioral disorder
during childhood. Family violence is a psychosocial factor that has been recently introduced in the literature about
ADHD, with indications that parents of hyperactive children are more likely to use physical methods to their discipline.
Cortisol as the primary stress hormone and as an index of the hypothalamic-pituitary-adrenal axis regulation has
been used to study the neurobiological profile of ADHD patients.

Methods: This study was conducted on 50 ADHD children & 30 matched controls, severity was assessed using
the Conners’ Parent Rating Scales-Revised long version, children IQ and exposure to abuse was measured; salivary
cortisol levels was measured using enzyme- linked immunosorbent assay in two samples (ELISA). Aim of the study
was to measure prevalence and impact of abuse on ADHD children and correlate results with salivary cortisol level

Results: Results showed significant higher exposure of ADHD children to parental abuse than control group.
Executive function showed to be impaired in abused ADHD children, lower bedtime cortisol level in abused ADHD
children compared to control. There was a negative correlation between cortisol level and child abuse. In addition,
there was a negative correlation between different types of abuse and components of WCST. While no correlation
between both cortisol samples and components of WCST.

Conclusion: We concluded that children with ADHD displayed higher exposure to parental abuse, lower
cognitive function and this was linked to their lower levels of cortisol level.
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Introduction

Attention Deficit Hyperactivity Disorder (ADHD) is the most
common neurobehavioral disorder during childhood. It affects
approximately 3-6% of school-aged children. The estimated prevalence
of ADHD worldwide is 5.5% [1], and 7.48% in Egypt [2].

Family violence is a psychosocial factor that has been recently
introduced in the literature about ADHD, with indications that parents
of hyperactive children are more likely to use physical methods to their
discipline [3]. Child abuse has been associated with a series of cognitive
problems such as low academic performance and IQ, as well as specific
deficits in language, memory, attention deficits and executive functions

(4].

Childhood maltreatment is a severe stressor that, in addition to
behavioral and cognitive problems, produces a cascade of physiological,
neurochemical, and hormonal changes, which can lead to enduring
alterations in brain structure and brain function [5]. The hypothalamic-
pituitary-adrenal (HPA) axis represents one of the body’s core stress
response systems. It is established that the physiological response to
stress, as indicated by levels of cortisol, is related to distinct aspects of
cognition, including declarative memory as well as executive functions.
When stressful conditions are chronic or persistent, stress response
systems are said to be under high allostatic load and adapt to the
environment with over or under activation to an extent that impedes
flexible regulation of cortisol, such as that associated with the self-
regulation of behavior and executive functions [6].

The present study aimed at comparing salivary cortisol levels and
executive functions measured by Wisconsin card sorting test (WCST)
between ADHD and matched controls; and investigating the impact of

child abuse on salivary cortisol levels and executive functions in ADHD
children.

Materials and Methods

A cross-sectional pilot study was conducted at the outpatient of
Child and Adolescent Clinic of Institute of Psychiatry of Ain Shams
University hospitals and Children with special needs clinic, National
Research Centre, Egypt.

The study included 50 ADHD patients diagnosed according to
DSM-IV-TR criteria [7], and thirty healthy; age, sex, IQ, socioeconomic
level matched children served as controls. Informed written consent was
obtained from the controls and parents/ guardians of ADHD children.
The study protocol was approved by Institutional Ethical Committees
of the National Research Centre, Giza, Egypt. Participants with an
IQ score below 85 or pervasive developmental disorder, history of
neurological or chronic medical conditions, or any hormonal treatment
were excluded from the study.
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All participants were subjected to the following:

1. Full medical history and thorough clinical examination to
rule out any infectious or physical diseases present.

2. Clinical psychiatric interview by The Mini-International
Neuropsychiatric Interview for Children / adolescents (MINI-Kid)
to confirm diagnosis and exclude co- morbidity. MINI-Kid is a short
structured diagnostic interview for DSM-IV and ICD-10 psychiatric
disorders [8], using Arabic version translated into Arabic language and
had the reliability and validity tests done by Ghanem et al,, [9].

3. Intelligent quotient (IQ) testing Arabic version [10] the test is
designed to measure human intelligence as reflected in both verbal and
nonverbal (performance) abilities.

4. The Conners Parent Rating Scales-Revised Long version
(CPRS-R-L) for assessing ADHD symptoms [11].

5. Child abuse and neglect scale for children [12]. This scale has
been developed after considering of other child abuse and negligence
scales and collection of observations about the causes of child abuse
from different foreign and Arabic studies and showed high reliability
and validity. It is formed of three sub-scales: physical abuse, emotional
abuse and neglect scale. Each sub-scale consists of (22) items. The total
score of the scale lies in three levels: (zero-66) means low or mild degree
of child abuse, (67-132) moderate abuse, (133-198) and severe abuse.

6. The Computerized Wisconsin Card Sorting Test (WSCT) for
evaluating the executive performance [13].

7.  Estimation of salivary cortisol levels using enzyme- linked
immunosorbent assay (ELISA) kit supplied by DRG Instruments
GmbH, Germany in two samples (morning and bedtime) were done
[14].

Sample collection

Sampling was performed at home by the participants. The morning
sample was collected within a half-hour of waking and the night
sample was collected within a half-hour of bedtime to assess circadian
rhythm. Instructions were given that the sampling should be done
before brushing teeth, at least 30 min after eating or drinking and at
least 1 h after sport activity. If there was visible blood contaminating
the specimen, it must be discarded, the mouth rinsed then new sample
can be taken after 10 min. Samples was collected by swabs (Salivette;
Sarstedt Inc., Rommelsdorf, Germany), the participants keep it in their
mouth 1-2 min until soaked with saliva. The swabs were placed in
plastic sampling tubes. The tubes were centrifuged and stored at -20°C
until analyzed.

Statistical analysis

Variables are expressed as mean and Standard Deviation.
Categorical variables are expressed as frequencies and percents. Student
t test and ANOVA test was used to assess the statistical significance
of the difference between two and more than two study groups means
respectively. Chi Square and Fisher’s exact test were used to examine
the relationship between Categorical variables. Pearson’s correlation
was used to assess the correlation between quantitative variables.
Multivariate Linear regression was used to test and estimate the
dependence of a quantitative variable based on its relationship with a
set of independent variables. A P value less than 0.05 was considered
statistically significant. Calculations of data were done on SPSS v.15
(SPSS incorporation, Chicago, Illinois).

Results

Fifty Attention deficit Hyperactive disorder (ADHD) cases were
included in this study, 27 males and 23 females with their mean age was
11.024 + 1.351 years. They were sub grouped according to abuse scale
scoring into 2 groups; 28 abused ADHD patients and 22 non-abused
ADHD patients. Occurrence of abuse was operationally defined in the
studied sample as children scoring more than 66 on the child abuse and
neglect scale for children. From 0 to 66 was deemed no abuse (minimal
occurrence of the abuse).

Statistical analysis of the results showed that ADHD cases
showed statistically significant higher exposure to different types
of abuse from both parents than controls (p<0.001). Fathers were
significantly higher abuser than mothers in all types of abuse (Table 1).

Evaluating the executive functions by WCST revealed that ADHD
cases performed significantly worse than controls in all items except
preservation errors test (Table 2).

Comparing salivary cortisol at morning and bedtime, bedtime
samples of ADHD cases were significantly lower than controls with no
statistical difference was found at morning sample (Table 3).

These findings were further confirmed by correlation studies,
where a negative correlation between cortisol level (both at morning
and bedtime), and parental abuse was evident, negative correlation
between different types of parental abuse and components of WCST,
while no correlation between cortisol levels and WCST (Tables 4 and 5).

Comparison of the 2 ADHD subgroups and controls

ADHD-abused had lower performance in WCST when compared
with ADHD-non abused & control group (Table 6).

Comparing salivary cortisol level revealed that abused ADHD cases
had the lowest mean in both morning and bedtime samples among 3
groups, and a high statistical difference between abused and non-
abused ADHD cases in night samples (Table 7).

Discussion

In the present study ADHD children were exposed to higher
degrees of abuse than controls. Psychological followed by physical
abuse were the most frequent type of abuse practised by both parents
while negligence was less frequent to occur. These results agreed with
a previous study was done in Iran, it showed that parents of children
with ADHD used corporal violence more commonly than parents
of children without the disorder [15]. In a study with 14,322 North-
American children who were followed longitudinally, the results
showed: physical, sexual violence and negligence practiced by the
parents against their children were related to the highest prevalence
of ADHD [16]. The children with ADHD and disruptive behavior
had three times higher odds of having suffered physical abuse [17],
we found out that fathers were more abusing than mothers in abused
ADHD group regarding different types of abuse with high statistical
difference, this finding is consistent with Alizadeh et al., who reported
that parent’s gender predicts parenting styles, and that mothers are
generally more authoritative, whereas fathers are more authoritarian.
On the other hand, dissimilarity of parenting styles within a family is
related to higher parenting stress [18].

When testing subjects using the Wisconsin Card Sorting Test
(WCST), children with ADHD performed more trials to be able to
finish the test, showed more errors, could not reach the first sorting
principle after the same number of trials as control children, showed
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Father Mother
Mean #* t p-value . . ADHD Cases Controls
Mean +SD D Salivary Cortisol (ng/mL) Mean + S.D  Mean * S.D t P
Abused ADHD 48.18 + 11.48 30.68 5.162 <0.001"
U 11.72 ) ’ Awakening 10.17+£7.35 | 13.97 %1276 -1.691 | 0.095
Physical Non-abused 14.96 + ) 8
Y ADHD 18.23 £9.07 931 1.717 0.101 Bedtime 39124 546+3.19 -2482 0.015
Controls 10.03+7.11 | 7.57+8.76  1.219 0.233 Table 3: Comparison between cases and controls as regards salivary cortisol level
in two samples.
38.21+ .
Abused ADHD | 51.61 + 9.64 10.79 5613 <0.001
. Non-abused 18.73 + Cortisol level at Cortisol level at
Psychological ADHD 21.18 £7.94 10.83 1.021 0.319 awakening bedtime
Controls  1320£7.99 'E0* 1216 0234 r p r P
35.18 + ) Father (total score) 0.165 0.253 -0.275 0.053
Abused ADHD 43.11 + 13.35 14.10 2.301 0.029
N bused 6 éz . Father (physical abuse) -0.46 0.001 -0.13 0.367
Negligence | Nom-abused | 4475, 7 o4 Sc= 0037 0971 -
ADHD 11.01 ng‘szr)abuse (psychological | ; 5, 0.015 0332 0018
Controls 10.87 £8.46 | 9.00+6.09 | 1.001 0.325
Father (neglect) -0.299 0.035 -0.155 0.283
Abused ADHD 142891 103642 5568 g 001"
26.59 24.53 ’ ’ Mother (total score) -0.423 0.002° -0.382 0.006
Non-abused 45.96 + ) R
Total ADHD 5223+13.15) oo 1.614 0.122 Mother (physical abuse) -0.328 0.020 -0.175 0.223
27.93 + Mother (psychological ) ) .
Controls ~ 34.10£2032 (5% 1342 0.19 abuse) 0012 0936 0.306  0.031
“p value significant Mother (neglect) -0.294 0.038 -0.257 0.071

Table 1: Comparison between father and mother abuse among different groups.

ADHD cases Controls
P Sig.
Mean +*SD Mean | *SD
1Q 97.04 | 8.607 | 100.4 | 7.828 A 0.084 NS
Perseverative errors 27.02+ 11.68 1217 | 6.71 <0.001" HS
Non- perseverative errors | 22.72 = 8.38 9.3 46 | <0.001" HS
Number of categories | 365 135 55 057 <0001 HS
completed
Conceptual-level 594 | 18.67 7643 1028 <0.001° HS
responses
Trials to complete first | 4055 75 4437 289 0008 HS
category
Failure to maintain a set 2 1134  0.77 @ 0.89  <0.001" HS

Table 2: Comparison between cases and controls as regards 1Q and WCST.

more perseveration responses whether correct or incorrect even when
a feedback was given, were less successful in completing a set of five or
more correct consecutive matches and completed less number of test
categories. These findings are explained by Hybrid Neuropsychological
Model of Executive Functions & Extension of the Model to ADHD that
states that the deficiency in behavioral inhibition that characterizes
ADHD diminishes the effective deployment of the executive abilities
that subserve self-control and goal-directed behaviour. The stopping of
an on-going response pattern is required in the performance of WCST
[19].

In keeping with this interpretation, three meta-analyses computed
small (0.35) to medium (0.52) effect sizes for the differences in mean
perseverative errors between ADHD individuals and non-ADHD
controls on the WCST [20-22]. ADHD individuals made more
perseverative errors on the WCST than did non-ADHD controls,
suggesting that ADHD is associated with impaired cognitive flexibility.

In a recent study that examined different neuropsychological

Table 4: Correlation of cortisol level at awakening and bedtime with Child abuse
and negligence rating scale in ADHD cases.

Cortisol level at Cortisol level at bedtime

awakening
r p r p

Q 0.271 0.057 0.12 0.408
Perseverative errors -0.153 0.288 -0.124 0.393
Non- perseverative errors -0.055 0.702 -0.059 0.682
Number of categories 0.1 0.446 0127 0.38
Completed

Conceptual-level 0.232 0.105 0.267 0.061
responses

Trials to complete first -0.246 0.086 -0.059 0.685
Category

Failure to maintain a set 0.045 0.761 -0.161 0.268

Table 5: Correlation between cortisol level at awakening and bedtime, 1Q and
WCST in ADHD cases.

domains: executive functions (working memory, inhibition, and
shifting), delay aversion, and reaction time variability, children with
ADHD differed significantly from controls on all measures, except for
delay aversion and recognition of disgust [23].

On the other hand, the meta-analysis conducted by Walshaw et al.,
groups with ADHD exhibited significant impairment on all EF tasks
[24]. Effect sizes for all measures fell in the small to medium range, but
the strongest and most consistent effects were obtained on measures of
response inhibition, vigilance, working memory, and planning. They
argued that small- moderate effect sizes and lack of universality of EF
deficits among individuals with ADHD suggest that EF weaknesses are
neither necessary nor sufficient to cause all cases of ADHD. In a study
investigated the relationship between EF, ADHD subtypes, and comorbid
diagnosis by taking into account the potential role of IQ, Co morbidity
patterns, rather than ADHD subtypes, appear to be more valid for
defining the neuropsychological features of the ADHD endophenotype.
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Abused ADHD | Non-abused ADHD

Controls
cases cases
31.68 + 11.91 21.09 +8.38 12'1771i
Perseverative errors :

P, <0.001" P, <0.001" P.=0.003"

24.034 +7.51 21.05+9.29 9.3+4.61

Non- perseverative errors

P,=0.313 P, <0.001" P,<0.001"

Number of categories 2.93+1.27 4.5 +0.856 55+0.58
Completed P, <0.001° P, <0.001" P,=0.001'

76.43 +

Conceptual-level 52.29 + 18.76 68.45 + 14.39 1028
responses . .

P,=0.001 P, <0.001 P,=0.141

14.37 +

Trials to complete first 19.18 + 8.69 17.14 £ 5.64 289
Category N

P, =0.482 P, =0.011 P,=0.254

2.08+1.19 1.91+1.09 0.77 £0.89
Failure to maintain a set

P, =0.849 P, <0.001" P,=0.001"

P,: Abused ADHD vs. non- abused ADHD; P,: Abused ADHD vs. controls; P,: Non-
abused ADHD vs. controls
Table 6: Comparison between 2 ADHD groups and controls as regard WCST.

Abused Non- abused Controls F _value
ADHD ADHD p
13.97 &
. 753+£3.9 | 1354+0.22
A""aki"“L’;g (ng/ 127 | 3982 | 0.023
P,=0.073 P,=0.031" | P,=0.986
3.03+1.67  501£278 5;?;
Bedtime (ng/mL) : 6.817 = 0.002
P,=0.026 P,=0.002° | P,=0.812

“p < 0.05 =significant

P,. Abused ADHD vs. non- abused ADHD; P, Abused ADHD vs. controls; P,: Non-
abused ADHD vs. Controls

Table 7: Comparison between ADHD groups and controls as regards salivary
cortisol level on all sampling occasions.

The nature of the neuropsychological deficits in ADHD remains elusive
and findings are heterogeneous. Methodological differences, such as
the criteria used to select the studied populations, different measures of
EF and comorbidity could explain the controversial findings reported
in neuropsychological articles [25].

Comparing the performance in WCST and ADHD groups, our
results showed that: Abused ADHD children committed significantly
more perseverative errors, showed more perseveration responses
whether correct or incorrect even when a feedback was given than
non- abused ADHD and achieved fewer categories but there was
no statistically significant difference between them regarding non-
preservative errors, trials to complete first category and success in
completing a set of five or more correct consecutive matches. There
was a positive correlation between different types of abuse by both
parents is associated with most of the executive functions tapped by the
WCST. Consistent with these studies, Kirke-Smith et al., [26] reported
that maltreated adolescents (with history of childhood trauma) had
significantly lower performance than non-maltreated adolescents on
tasks assessing executive functions. The inclusion of emotional and
behavioural difficulties had some effect on group differences but did
not eliminate them. While Augusti and Melinder, [27] observed that
maltreated children performed significantly poorer compared to their
non-maltreated peers on the spatial working memory task.

Comparing salivary cortisol levels at morning and at bedtime

(diurnal pattern) between ADHD cases and controls showed no
statistical difference in morning level. On the other hand, the cortisol
levels in night samples of ADHD cases were lower than controls.
Comparing the 3 groups showed that abused ADHD cases had lower
cortisol levels in morning and night than non-abused ADHD and
controls, and no statistical difference between non-abused ADHD
and controls in both samples. These findings were confirmed by the
correlation studies, cortisol levels in both samples showed negative
correlation with most types of abuse practiced by both parents meaning
that exposure to psychosocial adversity explained and changed the
strength of the relationship between ADHD-symptoms and cortisol
levels.

Most studies of diurnal patterns of cortisol reported a relationship
between ADHD symptoms and altered circadian cortisol patterns [28].
Results are inconsistent however showing both hypo and hyper arousal
deviations at different time points. Considering studies with repeated
measurements across 1 day [29] originally found a normal diurnal
cortisol pattern in only 43.3% of the children with ADHD, suggesting a
dysregulation of the HPA axis in the majority of children. Ma et al., [30]
found a lower cortisol awakening response in a group of children with
ADHD compared to a group of controls. The main findings of Isaksson
et al., [5] were that children with ADHD had significantly lower
salivary cortisol levels in the morning and evening than non-affected
comparisons. Two studies did not find any difference on morning
cortisol between children with ADHD (without comorbid disorders)
and control children [31].

There was no correlation between both cortisol samples; and 1Q
and components of WCST was found except for positive significant
correlation between cortisol at bedtime and learning to learn score
(p=0.034), weak positive correlation near to statistical significant
difference between cortisol at wakening and IQ (p=0.057), and between
cortisol at bedtime and conceptual-level responses (p=0.061) which
means that cortisol was associated weakly with cognition but did
not mediate the impact of exposure to abuse on executive functions.
Cicchetti et al,, [32] reported in a sample of maltreated children that
low basal levels of cortisol were associated with impairments in false
recognition memory in neglected/emotionally maltreated children,
while Blair et al.,, [33] reported that salivary cortisol mediated the
effect of negative parenting on working memory and attention shifting
domains of executive functions in a large young-aged population
followed longitudinally with cortisol measured 3 times with a 6 months
interval. Despite several studies with adults, few studies have examined
relations between cortisol and children's cognitive performance.
Existing evidence is mixed with some reports of no significant relations
[34]. Other studies documented that higher morning cortisol levels are
associated with worse performance on a memory speed task [35], and
greater cortisol reactivity is correlated with academic difficulties and
attention problems in a sample of 5- to 12-year-olds [36]. In a sample
of 6 to 16 year old children, differences in basal cortisol levels were not
related to cognitive functioning [37].

An explanation to discrepancy in these findings is that saliva
sampling was performed during one regular weekday, limited to two
occasions. For optimal cortisol measurement, it is advisable to collect
saliva for more than 1 day also assessing participant’s adherence [38].
However; we wanted the sampling to be done on a regular day since the
day of cortisol assessment is crucial in psycho-endocrinological stress
studies. We also assumed that the procedure with numerous collecting
points would be too demanding and might increase attrition. Another
possible explanation is the methodological differences in assessing
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cognitive and executive functions association with cortisol in different
studies; cortisol might be linked to domains of executive functions
(other than set shifting) that were not assessed in this study.

Conclusions

We concluded that children with ADHD displayed lower levels
of cortisol and executive dysfunction. These findings were linked to
early exposure to abuse from parents, focusing on the impact of child
maltreatment on proper functioning of ADHD child. It is important
for pediatricians and other health care providers to be aware of the
link between child maltreatment and psychiatric disorders, which adds
to the growing literature about the adverse outcomes associated with
exposure to abuse. In clinical settings, we recommend examining both
the fathers’ and mothers’ parenting styles in dealing with their children.
In making such a recommendation, it will be important to provide
information about alternative discipline strategies, such as positive
reinforcement and rewards. However, further studies are needed in a
larger cohort and different socio-economic levels to confirm impact of
abuse on ADHD children.

Strengths and Limitations

This study has highlighted the accumulating evidence pointing
to a variety of neurobiological changes associated with child abuse
attempting to demonstrate the link between biological factors and
psycho-social stressors; and their impact on cognitive abilities in
ADHD children. Developmental neuroscience research is just one
small part of a wider societal endeavor to better understand the
complex repercussions of child maltreatment, so that as clinicians
working with children with ADHD become better at early intervention
and prevention.

The saliva sampling was performed during one regular weekday,
limited to two occasions. For optimal cortisol measurement, it is
advisable to collect saliva for more than 1 day also assessing participant’s
adherence. However, we wanted the sampling to be done on a
regular day since the day of cortisol assessment is crucial in psycho-
endocrinological stress studies. We also assumed that the procedure
with numerous collecting points would be too demanding and might
increase attrition.

Ethical Approval

Approval to conduct this study was granted by the Ethical
Committee of the National Research Centre and Ethical committee of
Institute of Postgraduate Childhood Studies Ain Shams University

Acknowledgements

Authors would like to thank all children participated in this study and their
families, National Research Centre for funding this study, Institute of Postgraduate
Childhood Studies and Institute of Psychiatry Ain Shams University for facilitating
this work to be conducted. Authors would like to thank Mr. Abdel Gawad Kalifa,
clinical psychologist for his help in contributions in the assessment of children.

Conflict of interests

No conflict of interest to declare

References

1. Farah LG, Fayyad JA, Eapen V, Cassir Y, Salamoun MM, et al. (2009)
ADHD in the Arab world: a review of epidemiologic studies. J Atten
Disord 13: 211-222.

2. Gurevitz M, Geva R, Varon M, Leitner Y (2014) Early markers in infants
and toddlers for development of ADHD. J Atten Disord 18: 14-22.

3. McCrory E, De Brito SA, Viding E (2012) The link between child abuse
and psychopathology: a review of neurobiological and genetic research.
J R Soc Med 105: 151-156.

4. Cicerali LK, Ziyalar N, Neber H (2013) Link of parenting and trans-
generational parenting with ADHD symptom severity in children: A
German self-help group study. Neurol Psychiat Br 19: 29-37.

5. Danese A, McEwen BS (2012) Adverse childhood experiences,
allostasis, allostatic load, and age-related disease. Physiol Behav 106:
29-39.

6. Isaksson J, Nilsson KW, Nyberg F, Hogmark A, Lindblad F (2012)
Cortisol levels in children with attention-deficit/hyperactivity disorder. J
Psychiatr Res 46: 1398-1405.

7. American Psychiatric Association (2000) Diagnostic and statistical
manual of mental disorders: DSM-IV-TR. Diagnostic and Statistical
Manual of Mental Disorders: DSM-1V TR, (4th edtn). Arlington, USA.

8. Sheehan DV, Janavs J (1998) Mini International Neuropsychiatric
Interview for Children/adolescents (M.I.N.l. Kid). University of South
Florida, College of Medicine, Tampa.

9. Ghanem MH, Ibrahim M, EI-Behairy AA, EI-Merghany H (1999)
Mini International Neuropsychiatric Interview for Children /
adolescents (M.I.N.I. Kid); Arabic version (1st edition). Department of
Neuropsychiatry, Faculty of Medicine, Ain-Shams University.

10.Meleka M, Ismaiel E, (1999) Wechsler Intelligence Scale for Children,
Arabic version. EI-Nahda El-massryia, Cairo.

11.Conners CK (1997) User’'s manual and administrative guide of the
Conner’s Rating Scales-Revised. Multi-Health Systems Inc.

12.Abd EI Semea, A (2005) Child abuse and negligence scale. The Anglo
Egyptian, Cairo.

13.Heaton RK, PAR Staff (2003) Wisconsin Card Sorting Test: Computer
Version 4, Research Edition (WCST: CV4).

14.Hansen AM, Garde AH, Christensen JM, Eller NH, Netterstream B (2003)
Evaluation of a radioimmunoassay and establishment of a reference
interval for salivary cortisol in healthy subjects in Denmark. Scand J
Clin Lab Invest 63: 303-310.

15.Alizadeh H, Applequist KF, Coolidge FL (2007) Parental self-confidence,
parenting styles, and corporal punishment in families of ADHD children
in Iran. Child Abuse Negl 31: 567-572.

16.0uyang L, Fang X, Mercy J, Perou R, Grosse SD (2008) Attention
deficit/hyperactivity disorder symptoms and child maltreatment: a
population-based study. J Pediatr 153: 851-856.

17.Abramovitch S, Maia MC, Cheniaux E (2008) Attention-deficit and
disruptive behavior disorders: association with physical abuse in
childhood. Rev Psiq Clin 35: 159-164.

18.Lee SJ, Lansford JE, Pettit GS, Bates JE, Dodge KA (2012) Parental
agreement of reporting parent to child aggression using the Conflict
Tactics Scales. Child Abuse Negl 36:510-518.

19.Barkley RA (1997) Behavioral inhibition, sustained attention, and
executive functions: constructing a unifying theory of ADHD. Psychol
Bull 121:65-94.

20.Frazier TW, Demaree HA, Youngstrom EA (2004) Meta-analysis of
intellectual and neuropsychological test performance in attention-
deficit/hyperactivity disorder. Neuropsychology 18: 543-555.

21.Romine CB, Lee D, Wolfe ME, Homack S, George C, et al. (2004)
Wisconsin Card Sorting Test with children: a meta-analytic study of
sensitivity and specificity. Arch Clin Neuropsychol 19: 1027-1041.

22.Aguiar A, Eubig PA, Schantz SL (2010) Attention deficit/hyperactivity
disorder: a focused overview for children's environmental health
researchers. Environ Health Perspect.118:1646-1653.

23.Sjowall D, Roth L, Lindqvist S, Thorell LB (2013) Multiple deficits in
ADHD: executive dysfunction, delay aversion, reaction time variability,
and emotional deficits. J Child Psychol Psychiatry 54:619-627.

24.Walshaw PD, Alloy LB, Sabb FW (2010) Executive function in pediatric
bipolar disorder and attention-deficit hyperactivity disorder: in search of
distinct phenotypic profiles. Neuropsychol Rev 20:103-120.

J Psychiatry
ISSN: 2378-5756 Psychiatry, an open access journal

Volume 19 - Issue 1 » 1000348


http://www.ncbi.nlm.nih.gov/pubmed/19372498
http://www.ncbi.nlm.nih.gov/pubmed/19372498
http://www.ncbi.nlm.nih.gov/pubmed/19372498
http://www.ncbi.nlm.nih.gov/pubmed/22751678
http://www.ncbi.nlm.nih.gov/pubmed/22751678
http://www.ncbi.nlm.nih.gov/pubmed/22532655
http://www.ncbi.nlm.nih.gov/pubmed/22532655
http://www.ncbi.nlm.nih.gov/pubmed/22532655
http://www.sciencedirect.com/science/article/pii/S0941950012000875
http://www.sciencedirect.com/science/article/pii/S0941950012000875
http://www.sciencedirect.com/science/article/pii/S0941950012000875
http://www.ncbi.nlm.nih.gov/pubmed/21888923
http://www.ncbi.nlm.nih.gov/pubmed/21888923
http://www.ncbi.nlm.nih.gov/pubmed/21888923
http://www.ncbi.nlm.nih.gov/pubmed/22974590
http://www.ncbi.nlm.nih.gov/pubmed/22974590
http://www.ncbi.nlm.nih.gov/pubmed/22974590
http://www.ncbi.nlm.nih.gov/pubmed/12940639
http://www.ncbi.nlm.nih.gov/pubmed/12940639
http://www.ncbi.nlm.nih.gov/pubmed/12940639
http://www.ncbi.nlm.nih.gov/pubmed/12940639
http://www.ncbi.nlm.nih.gov/pubmed/17537505
http://www.ncbi.nlm.nih.gov/pubmed/17537505
http://www.ncbi.nlm.nih.gov/pubmed/17537505
http://www.ncbi.nlm.nih.gov/pubmed/18619612
http://www.ncbi.nlm.nih.gov/pubmed/18619612
http://www.ncbi.nlm.nih.gov/pubmed/18619612
http://www.scielo.br/pdf/rpc/v35n4/06.pdf
http://www.scielo.br/pdf/rpc/v35n4/06.pdf
http://www.scielo.br/pdf/rpc/v35n4/06.pdf
http://www.ncbi.nlm.nih.gov/pubmed/22763358
http://www.ncbi.nlm.nih.gov/pubmed/22763358
http://www.ncbi.nlm.nih.gov/pubmed/22763358
http://www.ncbi.nlm.nih.gov/pubmed/9000892
http://www.ncbi.nlm.nih.gov/pubmed/9000892
http://www.ncbi.nlm.nih.gov/pubmed/9000892
http://www.ncbi.nlm.nih.gov/pubmed/15291732
http://www.ncbi.nlm.nih.gov/pubmed/15291732
http://www.ncbi.nlm.nih.gov/pubmed/15291732
http://www.ncbi.nlm.nih.gov/pubmed/15533695
http://www.ncbi.nlm.nih.gov/pubmed/15533695
http://www.ncbi.nlm.nih.gov/pubmed/15533695
http://www.ncbi.nlm.nih.gov/pubmed/20829148
http://www.ncbi.nlm.nih.gov/pubmed/20829148
http://www.ncbi.nlm.nih.gov/pubmed/20829148
http://www.ncbi.nlm.nih.gov/pubmed/23061803
http://www.ncbi.nlm.nih.gov/pubmed/23061803
http://www.ncbi.nlm.nih.gov/pubmed/23061803
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2834768/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2834768/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2834768/

Citation: Meguid N, Reda v, sheikh ME, Anwar M, Taman K, et al., (2016) Salivary Cortisol Levels in Abused Children with Attention Deficit Hyperactivity

Disorder. J Psychiatry 19: 348 doi:10.4172/2378-5756.1000348

Page 6 of 6

2

2

2

2

2

3

3

5.Di Trani M, Casini MP, Capuzzo F, Gentile S, Bianco G, et al. (2011)
Executive and intellectual functions in attention deficit/hyperactivity
disorder with and without comorbidity. Brain Dev 33: 462-469.

6.Kirke-Smith M, Henry L, Messer D (2014) Executive functioning:
Developmental consequences on adolescents with histories of
maltreatment. Br J Dev Psychol 32: 305-319.

7.Augusti EM, Melinder A (2013) Maltreatment is associated with specific
impairments in executive functions: a pilot study. J Trauma Stress 26:
780-783.

8.Imeraj L, Antrop |, Roeyers H, Swanson J, Deschepper E, et al. (2012)
Time-of-day effects in arousal: disrupted diurnal cortisol profiles in
children with ADHD. J Child Psychol Psychiatry 53: 782-789.

9.Susman EJ, Dockray S, Schiefelbein VL, Herwehe S, Heaton JA, et al.
(2007) Morningness/eveningness, morning-to-afternoon cortisol ratio,
and antisocial behavior problems during puberty. Dev Psychol 43: 811-
822.

0.Ma L, Chen YH, Chen H, Liu YY, Wang YX (2011) The function of
hypothalamus-pituitary-adrenal axis in children with ADHD. Brain Res
1368: 159-162.

-

.Wang LJ, Huang YS, Hsiao CC, Chiang YL, Wu CC, et al. (2011)
Salivary dehydroepiandrosterone, but not cortisol, is associated with
attention deficit hyperactivity disorder. World J Biol Psychiatry 12: 99-
109.

32.Cicchetti D, Rogosch FA, Howe ML, Toth SL (2010) The effects of

33.

34.

35.

36.

37.

38.

maltreatment and neuroendocrine regulation on memory performance.
Child Dev 81: 1504-1519.

Blair C, Granger DA, Willoughby M, Mills-Koonce R, Cox M, et al.
(2011) Salivary cortisol mediates effects of poverty and parenting on
executive functions in early childhood. Child Dev 82:1970-84.

Davis EP, Bruce J, Gunnar MR (2002) The anterior attention network:
associations with temperament and neuroendocrine activity in 6-year-
old children. Dev Psychobiol 40:43-56.

Maldonado EF1, Fernandez FJ, Trianes MV, Wesnes K, Petrini O, et al.
(2008) Cognitive performance and morning levels of salivary cortisol
and alpha-amylase in children reporting high vs. low daily stress
perception. Span J Psychol 11: 3-15.

Jimerson SR, Durbrow EH, Adam E, Gunnar M, Bozoky IK (2006)
Associations among academic achievement, attention, and
adrenocortical reactivity in Caribbean village children. Can J School
Psychol.; 21:120-138.

Keller PS, EI-Sheikh M, Granger DA, Buckhalt JA (2012) Interactions
between salivary cortisol and alpha-amylase as predictors of children's
cognitive functioning and academic performance. Physiol Behav
105:987-995.

Clow A, Hucklebridge F, Stalder T, Evans P, Thorn L (2010) The cortisol
awakening response: more than a measure of HPA axis function.
Neurosci Biobehav Rev 35: 97-103.

J Psychiatry

ISSN: 2378-5756 Psychiatry, an open access journal

Volume 19 - Issue 1 » 1000348


http://www.ncbi.nlm.nih.gov/pubmed/20692779
http://www.ncbi.nlm.nih.gov/pubmed/20692779
http://www.ncbi.nlm.nih.gov/pubmed/20692779
http://onlinelibrary.wiley.com/doi/10.1111/bjdp.12041/abstract
http://onlinelibrary.wiley.com/doi/10.1111/bjdp.12041/abstract
http://onlinelibrary.wiley.com/doi/10.1111/bjdp.12041/abstract
http://www.ncbi.nlm.nih.gov/pubmed/24243621
http://www.ncbi.nlm.nih.gov/pubmed/24243621
http://www.ncbi.nlm.nih.gov/pubmed/24243621
http://www.ncbi.nlm.nih.gov/pubmed/22324289
http://www.ncbi.nlm.nih.gov/pubmed/22324289
http://www.ncbi.nlm.nih.gov/pubmed/22324289
http://www.ncbi.nlm.nih.gov/pubmed/17605516
http://www.ncbi.nlm.nih.gov/pubmed/17605516
http://www.ncbi.nlm.nih.gov/pubmed/17605516
http://www.ncbi.nlm.nih.gov/pubmed/17605516
http://www.ncbi.nlm.nih.gov/pubmed/20971091
http://www.ncbi.nlm.nih.gov/pubmed/20971091
http://www.ncbi.nlm.nih.gov/pubmed/20971091
http://www.ncbi.nlm.nih.gov/pubmed/20822373
http://www.ncbi.nlm.nih.gov/pubmed/20822373
http://www.ncbi.nlm.nih.gov/pubmed/20822373
http://www.ncbi.nlm.nih.gov/pubmed/20822373
http://www.ncbi.nlm.nih.gov/pubmed/20840237
http://www.ncbi.nlm.nih.gov/pubmed/20840237
http://www.ncbi.nlm.nih.gov/pubmed/20840237
http://www.ncbi.nlm.nih.gov/pubmed/22026915
http://www.ncbi.nlm.nih.gov/pubmed/22026915
http://www.ncbi.nlm.nih.gov/pubmed/22026915
http://www.ncbi.nlm.nih.gov/pubmed/11835150
http://www.ncbi.nlm.nih.gov/pubmed/11835150
http://www.ncbi.nlm.nih.gov/pubmed/11835150
http://www.ncbi.nlm.nih.gov/pubmed/18630643
http://www.ncbi.nlm.nih.gov/pubmed/18630643
http://www.ncbi.nlm.nih.gov/pubmed/18630643
http://www.ncbi.nlm.nih.gov/pubmed/18630643
http://cjs.sagepub.com/content/21/1-2/120.short
http://cjs.sagepub.com/content/21/1-2/120.short
http://cjs.sagepub.com/content/21/1-2/120.short
http://cjs.sagepub.com/content/21/1-2/120.short
http://www.ncbi.nlm.nih.gov/pubmed/22100627
http://www.ncbi.nlm.nih.gov/pubmed/22100627
http://www.ncbi.nlm.nih.gov/pubmed/22100627
http://www.ncbi.nlm.nih.gov/pubmed/22100627
http://www.ncbi.nlm.nih.gov/pubmed/20026350
http://www.ncbi.nlm.nih.gov/pubmed/20026350
http://www.ncbi.nlm.nih.gov/pubmed/20026350

	Corresponding author
	Abstract
	Keywords
	Introduction
	Materials and Methods
	Sample collection 
	Statistical analysis

	Results
	Comparison of the 2 ADHD subgroups and controls 

	Discussion
	Table 1
	Table 2
	Table 3
	Conclusions
	Strengths and Limitations
	Ethical Approval
	Acknowledgements
	Conflict of interests 
	References

