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Objective: There is considerable evidence that maternal stress is associated with behavioural disturbances in offspring. The objective of
this study was to examine whether there is an association between the severity of maternal stress during pregnancy and the severity of
symptoms of attention-deficit hyperactivity disorder (ADHD). A second objective was to examine whether there is an association between
maternal stress and children’s response to methylphenidate (MPH). Methods: Using the Kinney Medical and Gynecological Questionnaire,
we assessed 203 children with ADHD, aged between 6 and 12 years, regarding maternal stress during pregnancy. We assessed symptom
severity with the Child Behavior Checklist (CBCL) and Conners’ Global Index for Parents (CGI-P) and Teachers (CGI-T). Subjects were recruited from the ADHD clinic and the day-treatment program of the Child Psychiatry Department of the Douglas Hospital, Montréal, Quebec.
The quality of their therapeutic response was assessed in a double-blind, placebo-controlled randomized 2-week crossover trial of MPH.
Results: The most severe symptoms as assessed by the CBCL were found in the moderate stressor group, (p < 0.002), whereas, according to the CGI-P (emotional liability), the most severe symptoms were found in the severe stressor group (p < 0.029). There was no statistically significant difference between degree of response to MPH and level of maternal stress. Conclusion: Children with ADHD whose mothers were exposed to moderate and severe stress during pregnancy tend to develop more severe symptoms than children with ADHD whose
mothers were not exposed to prenatal stress. It is therefore important to minimize stress in pregnant women.
Objectif : Il y a beaucoup de données probantes qui indiquent qu’il y a un lien entre le stress de la mère et les troubles de comportement chez ses enfants. Cette étude visait à déterminer s’il y a un lien entre la gravité du stress vécu par la mère au cours de la
grossesse et celle des symptômes du trouble d’hyperactivité avec déficit de l’attention (THADA). L’étude visait aussi à déterminer s’il y a
un lien entre le stress vécu par la mère et la réponse des enfants au méthylphénidate (MPH). Méthodes : On a utilisé le questionnaire
médical et gynécologique de Kinney pour évaluer 203 enfants âgés de 6 à 12 ans, qui avaient le THADA, en ce qui concerne le stress
vécu par la mère au cours de la grossesse. Nous avons évalué la sévérité des symptômes au moyen de la liste de comportement pour
les enfants (CBCL) et de l’indice global de Conners pour les parents (CGI-P) et les enseignants (CGI-T). On a recruté les sujets à la clinique de traitement du THADA et au programme de traitement de jour du Département de pédopsychiatrie de l’Hôpital Douglas de
Montréal (Québec). On a évalué la qualité de leur réponse thérapeutique au cours d’un essai croisé, randomisé, contrôlé par placebo et
à double insu d’une durée de deux semaines portant sur le MPH. Résultats : On a trouvé les symptômes les plus sévères tels qu’évalués par la liste CBCL chez les membres du groupe des sujets modérément stressés (p < 0,002), tandis que, selon l’indice CGI-P
(prédisposition émotionnelle), on a constaté les symptômes les plus sévères chez les sujets gravement stressés (p < 0,029). Il n’y avait
pas de différence statistiquement significative entre le degré de réponse au MPH et le niveau de stress vécu par la mère. Conclusion :
Les enfants qui ont le THADA et dont la mère a été exposée à un stress variant de modéré à sévère au cours de la grossesse ont tendance à avoir des symptômes plus sévères que les enfants qui ont le THADA et dont la mère n’a pas été vécu de stress prénatal. C’est
pourquoi il importe de minimiser le stress chez les femmes enceintes.

Correspondence to: Dr. Natalie Grizenko, Bond Pavilion, Douglas Mental Health University Institute, 6875 LaSalle Blvd., Montréal QC
H4H 1R3; grinat@douglas.mcgill.ca
Medical subject headings: attention deficit disorder with hyperactivity; methylphenidate; stress; pregnancy.

J Psychiatry Neurosci 2008;33(1):10-6.
Submitted Jan. 31, 2007; Revised Mar. 29, 2007; May 1, 2007; Accepted May 1, 2007
© 2008 Canadian Medical Association

10

Rev Psychiatr Neurosci 2008;33(1)

Maternal stress and ADHD

Introduction
Attention-deficit hyperactivity disorder (ADHD) is a highly
prevalent behavioural disorder characterized by increased
levels of hyperactivity, impulsivity and inattention. It is the
most commonly diagnosed behavioural disorder in children,
with a prevalence of 8%–12% of all school aged children.1 Although its prevalence decreases with increasing age, symptoms persist throughout adulthood in about 50% of affected
patients.2 If left untreated, the symptoms of ADHD can significantly affect a child’s academic and social functioning.3,4
Moreover, these symptoms have been shown to predispose
patients to accidents due to their inattentive state.
Although the etiology of ADHD remains unclear, family,5,6
twin7,8 and adoption9,10 studies have shown that this disorder
has a highly genetic component11,12: up to 75%–80% of ADHD
symptoms are due to genetic factors,13 and first-degree relatives of affected individuals have been shown to have a 2- to
8-fold increased risk for developing ADHD.14 The remaining
causative factors are environmental and include various pre-,
peri- and postnatal influences.15,16
Considerable evidence shows that maternal stress during
pregnancy has profound effects on offspring. Wadhwa17
wrote an interesting review article highlighting how, in humans, prenatal stress has an effect in terms of increased spontaneous abortions and fetal malformations and decreased infant birth weight and length of gestation. Animal studies
have shown that rats that experienced prenatal stress exhibit
excessive neuroendocrine and behavioural responses to
stress.18,19 Moreover, it has been shown that prenatal stress
leads to shorter attention spans and delays in the neuromotor development of nonhuman primates.20 The mechanism by
which maternal stress causes developmental problems in offspring is still unclear, but several hypotheses exist. It has
been shown that activation of the sympathetic nervous system, which occurs during stress, causes an increase in uterine
artery resistance that subsequently reduces blood flow to the
fetus.21 This decrease in blood flow may impair the development of organs, including the brain. Moreover, it has been
shown that, although 50%–90% of the cortisol released in the
mother’s blood in response to maternal stress is deactivated
to cortisone by the enzyme 11β-hydroxysteroid-dehydrogenase,
a certain amount of cortisol escapes this deactivation and
reaches the fetus.22 By this mechanism, increased fetal cortisol can alter the developing nervous system and deregulate
the hypothalamo-pituitary-adrenal (HPA) axis in the fetus,
causing a deregulated HPA response to stress in the child
postnatally.
It is hypothesized that ADHD symptomatology is related
to the reduced amount of catecholamine in the synaptic cleft
in particular brain regions, resulting in a decreased inhibition
of frontal cortical activity on subcortical structures. The firstline drugs used in the treatment of ADHD are stimulants
such as methylphenidate (MPH) and d-amphetamine
(d-AMP).23 These drugs are thought to increase the neurotransmission of dopamine and norepinephrine by promoting
the presynaptic release of catecholamines and blocking the
reuptake of catecholamines into the presynaptic nerve end-

ings. All these actions result in a greater amount of catecholamines, especially dopamine, in brain regions such as the
cortex and basal ganglia.24 Unfortunately, only 70% of treated
patients respond to MPH, and although other medications
have also been used to treat the disorder, several side effects
are associated with them.25
The goal of our research was to test whether there is an
association between the severity of maternal stress during
pregnancy and the degree of ADHD symptomatology and
also whether the stage of pregnancy during which stress is
experienced affects the severity of symptoms. Moreover, we
examined the link between maternal stress and the children’s response to treatment with MPH. We hypothesized
that the severity of symptoms and their response to MPH
would be moderated by the degree of maternal stress during
pregnancy.

Methods
We sequentially recruited a total of 203 children (32 girls and
171 boys, aged between 6 and 12 y) from the Disruptive
Behaviour Disorders Program (DBDP) and the children’s outpatient clinics of the Douglas Mental Health University
Institute, a psychiatric teaching hospital in Montréal, Quebec.
The children were referred to the hospital’s specialized care
facilities by school principals, social workers and pediatricians. Ninety-five percent of eligible subjects agreed to participate in the trial.
The children were diagnosed with ADHD according to the
DSM-IV-R.26 The diagnosis was based on a clinical evaluation
with the family, observation of the child and a clinical interview of the parents that used the Diagnostic Interview Schedule for Children Version IV (DISC-IV),27 school reports and
teacher interviews. Parents also filled out the Child Behavior
Checklist (CBCL)28 and the Conners’ Global Index for Parents
(CGI-P).29 Teachers also completed the Conners’ Global Index
for Teachers (CGI-T).30 Exclusion criteria included a history of
mental retardation characterized by an IQ < 70 as assessed by
the Wechsler Intelligence Scale for Children-III (WISC-III).31
We also excluded children with a history of Tourette syndrome, pervasive developmental disorder, psychosis or any
medical condition interfering with their capacity to participate in the program.
The Kinney Medical and Gynecological Questionnaire32
was the tool used to interview the mothers to assess pre-,
peri- and postnatal complications, including stressful life
events. The McNeil-Sjöstrom scale33 was used for scoring the
questionnaire. Mothers were asked to describe any emotionally charged or psychologically stressful events that occurred
during their pregnancy with the child in question. We then
analyzed this information, and the mother’s stress level was
scored from 1 to 5 on the DSM-III and DSM-III-R axis IV
scales, according to the highest level of stress experienced
during the pregnancy. A score of 1 means that the mother
had no stress factors during the pregnancy, and a score of 5
indicates that the mother suffered very serious psychological
stress during the pregnancy. Subjects who scored 1 or 2 were
placed in the “none” stressor group (these mothers had
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perhaps moved into a new home, had minor financial worries or had an argument with a friend during their pregnancy). Subjects who scored 3 were placed in the “moderate”
stressor group (they had such stressors as important financial
troubles or marital problems). Subjects who scored 4 or 5
were categorized into the “severe” stressor group (severe
stressors include such things as repeated physical or sexual
abuse, imprisonment of a spouse or the death of a very close
relative during the pregnancy). The parental reports were
complemented with obstetrical records from hospital files.
The children had their response to MPH assessed by participating in a double-blind, placebo-controlled, 2-week
crossover randomized trial. The study was approved by the
Research and Ethics Board of the Douglas Mental Health
University Institute. Parents signed informed consent and all
the children agreed to participate in the trial. Details of the
evaluation of therapeutic response to MPH were published
earlier.34 Briefly, baseline evaluations were completed after at
least a 1-week washout period before the clinical trial. After
baseline assessments, children randomly received either
placebo or 0.5 mg/kg of MPH adjusted to body weight and
divided in 2 equal dosages (morning and noon) during a
1-week period; they were crossed over during the second
week. Although MPH takes effect shortly after administration, the children were kept on medication for 7 consecutive
days to account for individually or environmentally caused
day-to-day variability in behaviour. The pharmacist prepared both drug and placebo in colored gelatine capsules
and was not involved in the clinical evaluations. Adherence
to medication was evaluated by a weekly pill count. Evaluations used to assess the children’s response to medication included the CGI-P, CGI-T and laboratory measures including
the Restricted Academic Situation Scale35 and the Continuous Performance Task.36 These assessments, when combined,
allowed the evaluation to include improvement of symptoms at home, at school and in the laboratory. After the 2week trial was over, the research team met, discussed the
cases and used the test scores to help determine the consensus clinical response regarding improvement in the children’s symptoms during the active week in comparison with
the placebo week. The children were grouped into 2 categories, poor responders (showing mild or no improvement)
and good responders (showing improvement that was moderate to significant).

Statistical analysis
We used χ2 statistics and single-measure analysis of variance
(ANOVA) to compare demographic characteristics. We used
ANOVA to compare illness severity in patients exposed to
different levels of maternal stress during pregnancy, with the
independent factor being maternal stress during pregnancy
(3 levels) and the dependent outcome measures being the
CBCL scores and Conners’ Global Index Parent and Teacher
scores. Any significant result was followed by post hoc comparisons using the Tukey honestly significant difference
(HSD) method to determine the strength of the contrast between the 3 levels of maternal stress. These analyses were
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conducted for the global level of stress experienced by the
mother during the entire pregnancy; subsequently, analysis
was restricted to the level experienced in each trimester to
determine whether stress is more operant during specific
phases of intrauterine development. Finally, we tested the effect of maternal stress on therapeutic response to MPH by
contrasting the proportions of responders and nonresponders in the 3 groups of patients stratified according to maternal stress during pregnancy according to χ2 statistics.

Results
The demographic variables for children grouped in the none,
moderate and severe maternal stressor groups are presented
in Table 1. The groups are fairly consistent and there are no
statistically significant differences between them other than
that the no-stressor group has a slightly higher income and
the severe-stressor group has a higher ratio of girls to boys.
Also, maternal age at the child’s birth was slightly younger in
the high-stressor group. In every group, there is a much
larger number of boys than girls, which is expected, considering the significantly higher prevalence of ADHD in boys.
Table 2 shows the different clinical characteristics of the
children in the 3 maternal stressor groups. When the
3 groups were compared, ANOVA revealed a statistically
significant difference in the CBCL Total, Internalization and
Externalization baseline scores as well as in the CGI-Parents
Table 1: Demographic and clinical characteristics
Maternal stress level; mean (and SD)*
Characteristic
Sex, M/F
Age, y
Ethnicity,
white/other
Income group†
No. ever/never
medicated
WISC-III
full-scale IQ
Maternal
smoking during
pregnancy,
yes/no
Maternal alcohol
consumption
during
pregnancy,
yes/no
Mother’s age at
child’s birth, y
DISC-IV
inattentive items
DISC-IV
hyperactive
items

None
(n = 93)

Moderate
(n = 48)

Severe
(n = 62)

p value

85/8
8.8 (1.9)
87/6

42/6
9.1 (1.6)
42/6

44/18
9.1 (1.8)
54/8

0.02
0.56
0.33

2.1 (0.9)
37/51

1.7 (0.8)
25/19

1.8 (0.8)
29/24

0.04
0.18

100.3
(17.1)
46/44

97.4
(10.6)
24/21

97.2
(13.5)
36/25

0.38

23/69

13/35

11/48

0.54

27.81
(5.1)
6.91
(2.03)
5.89
(2.70)

27.45
(4.7)
7.17
(2.26)
6.66
(1.98)

26.94
(5.2)
7.40
(2.08)
6.18
(2.29)

0.01

0.58

0.36
0.21

SD = standard deviation; M = male; F = female; WISC-III = Wechsler Intelligence
Scale for Children-III; DISC-IV = Diagnostic Interview Schedule for Children-IV.
*Unless otherwise indicated.
†Income was grouped into 3 categories: (1) < CAN$20 000 (2) CAN$20 000–$40 000
(3) > CAN$40 000.
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Emotional Liability baseline scores (Table 2). Post hoc tests
using the Tukey HSD method showed that the differences in
CBCL Total, Internalization and Externalization scores are
due to higher scores in the moderate-stressor group in comparison with the no-stressor group. However, differences in
the CGI-Parent Emotional Liability baseline scores were due
to the different scores in the no-stressor and severe-stressor
groups. The remaining markers of symptom severity did not
show any significant difference across the groups.
The separate analyses done for trimesters 1 and 2 showed
similar results (Table 3, Table 4), with a significant difference
in CBCL Total, Internalization and Externalization scores between the moderate-stressor and no-stressor groups. In
trimester 3 (Table 5), post hoc analysis showed a significant
difference between the no-stressor group and the moderatestressor and severe-stressor groups.
Of all 203 patients, 137 were classified as good responders
to MPH (66 in the no-stressor group, 32 in the moderatestressor group and 43 in the severe-stressor group). Sixty-six
of the children were poor responders (32 in the no-stressor
group, 15 in the moderate-stressor group and 19 in the
severe-stressor group). Chi-square analysis did not show a
significant statistical difference between the response status
of the 3 groups (χ2 = 0.206, p = 0.92).

Discussion
Although many studies have found a correlation between maternal stress and the subsequent development of ADHD

symptoms in children,17 this study is unique in that it examines
whether the severity of stress modulates symptom severity in
the child, whether the trimester during which the mother experienced stress affects the severity of ADHD and whether
stress affects the level to which the child responds to MPH.
The findings of this study show that there is indeed a relation between the severity of stress exposure during the pregnancy and ADHD symptoms in the child; this can be observed in the CBCL Total, Externalizing and Internalizing
scores in Tables 2 to 5. Children of mothers who experienced
moderate or severe stress have higher CBCL scores than their
counterparts in the no-stressor group, confirming that prenatal stress does cause more severe ADHD symptomatology. It
is also notable that these children experienced not only an increase in externalizing disorder (disruptive behaviours) but
also internalizing disorders, including affective problems and
anxiety. In the literature, it has been demonstrated that offspring of prenatally stressed animals develop impaired learning, cognitive function and affect (increased emotionality,
fearfulness and depression).17
Conversely, we found that in general mothers who experienced severe stress during their pregnancy had children with
lower CBCL scores than those who experienced moderate
stress (see Table 2). However, when the trimesters are considered separately (Table 3, Table 4, Table 5), it is notable that
the CBCL scores of the moderate-stressor group are higher
than those of the severe-stressor group in the first trimester
(Table 3), but as we progress to the second (Table 4) and third
(Table 5) trimesters, the differences between CBCL scores

Table 2: Clinical characteristics of children with ADHD separated according to the level of stress experienced by the mother during pregnancy
Maternal stress level, child clinical score; mean (and SD)
Instrument

None (n = 93)

Moderate (n = 48)

CBCL total
CBCL internalizing
CBCL externalizing
CGI-P restless-impulsive (baseline)
CGI-P emotional liability (baseline)
CGI-T restless-impulsive (baseline)
CGI-T emotional liability (baseline)

67.89 (8.08)
61.76 (9.90)
68.00 (9.25)
73.17 (9.60)
65.05 (13.11)
67.52 (9.57)
68.41 (16.20)

73.13 (6.53)
68.62 (8.74)
72.85 (8.05)
76.85 (8.46)
69.55 (10.70)
68.50 (10.54)
69.34 (15.91)

Severe (n = 62)
71.07
65.43
71.24
76.25
70.12
70.15
66.22

(10.76)
(12.31)
(10.70)
(10.70)
(13.44)
(11.88)
(15.95)

p value
0.002
0.001
0.010
0.053
0.029
0.372
0.602

ADHD = attention-deficit hyperactivity disorder; SD = standard deviation; CBCL = Child Behavior Checklist; CGI-P = Conners’ Global Index-Parent Version; CGI-T = Conners’ Global
Index-Teacher Version.

Table 3: Clinical characteristics of children with ADHD separated according to the level of stress experienced by the mother during the first
trimester of pregnancy
Maternal stress level, child clinical score; mean (and SD)
Instrument
CBCL total
CBCL internalizing
CBCL externalizing
CGI-P restless-impulsive (baseline)
CGI-P emotional liability (baseline)
CGI-T restless-impulsive (baseline)
CGI-T emotional liability (baseline)

None (n = 104)

Moderate (n = 41)

68.40 (8.02)
62.59 (10.05)
68.43 (9.07)
72.82 (9.86)
65.01 (12.99)
67.34 (9.88)
68.57 (16.28)

73.45 (6.57)
69.00 (8.87)
73.24 (8.25)
77.95 (7.10)
70.30 (10.04)
69.97 (10.14)
69.69 (15.35)

Severe (n = 58)
70.67
64.61
70.93
76.82
70.60
69.73
65.71

(11.01)
(12.35)
(10.96)
(10.61)
(13.55)
(11.88)
(16.03)

p value
0.007
0.005
0.019
0.005
0.011
0.294
0.460

ADHD = attention-deficit hyperactivity disorder; SD = standard deviation; CBCL = Child Behavior Checklist; CGI-P = Conners’ Global Index-Parent Version; CGI-T = Conners’ Global
Index-Teacher Version.
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become progressively less significant between these 2 groups.
A possible explanation for the higher CBCL scores in children whose mothers experienced moderate as opposed to severe stress is that mothers who experience more significant
stress are the ones who most often seek help37–40 and, consequently, are better able to deal with their stress. Also, the help
they receive while pregnant may continue after the child is
born. It has been shown that even postnatal handling and care
of the child can buffer the effects of increased maternal stress
during pregnancy.41,42 For example, Lemaire and colleagues43
showed that prenatal stress reduced hippocampal cell proliferation in rats throughout life but that this could be counteracted by neonatal handling. Further, Weaver and colleagues44
showed that maternal behaviour produces stable alterations
of DNA methylation and chromatin structure in rats, providing a mechanism for the long-term effects of maternal care on
gene expression in the offspring. Therefore, it appears that the
negative effects of prenatal stress on the child can be at least
partly reversed with social help for the mother while she is
pregnant or for the child during early stages of life.
When we compare the effects of stressors in each trimester
on symptom severity, it becomes apparent that increased
stress during the third trimester correlates with higher CBCL
scores. As previously mentioned, not only does prenatal maternal stress affect the child, the early postnatal environment
is also important in his or her development. We postulate
that when a woman is in a stressful situation during the
last trimester of her pregnancy, she may be in the same situa-

tion after her child is born and that this can affect the
mother–child relationship. It has in fact been shown that
early postnatal stress predisposes a child to developmental
delays and behavioural problems.45,46
Another speculative explanation for why the children of
mothers who suffer severe stress in the first trimester develop
less severe ADHD symptoms than the children of those who
suffer severe stress in the third trimester may be that more
vulnerable fetuses are aborted in the first trimester and only
the more resilient fetuses survive. Numerous studies have
demonstrated the association between experiencing negative
life events after conception and spontaneous abortion.17
In this study, no link was found between the level of maternal stress and the child’s responder status to medication, possibly because the child’s response to medication is not
strongly related to early environmental factors or possibly because it is related to genetic and not environmental factors.47

Limitations
A few limitations should be considered when interpreting
these research results. First, even though we had access to objective obstetrical records, most of the stressor data for this
study was obtained through the Kinney Medical and Gynecological Questionnaire, which counts on the mother’s memory to collect data regarding the pregnancy and therefore
puts us at risk of encountering recall bias. Second, at 41%,
15% and 9%, respectively, the proportion of girls was much

Table 4: Clinical characteristics of children with ADHD separated according to the level of stress experienced by the mother during the second
trimester of pregnancy
Maternal stress level, child clinical score; mean (and SD)
Instrument

None (n = 99)

Moderate (n = 46)

Severe (n = 58)

p value

CBCL total
CBCL internalizing
CBCL externalizing
CGI-P restless-impulsive (baseline)
CGI-P emotional liability (baseline)
CGI-T restless-impulsive (baseline)
CGI-T emotional liability (baseline)

68.26 (8.32)
62.40 (10.26)
68.24 (9.38)
72.89 (9.88)
64.99 (13.25)
67.48 (9.98)
68.86 (16.07)

72.91 (6.48)
68.22 (8.58)
72.73 (8.01)
77.51 8.19)
69.76 (10.53)
69.20 (10.24)
69.02 (16.31)

71.02 (10.76)
65.13 (12.36)
71.33 (10.68)
76.58 (10.3)
70.60 (13.09)
69.77 (11.67)
65.77 (15.75)

0.009
0.009
0.018
0.011
0.015
0.427
0.492

ADHD = attention-deficit hyperactivity disorder; SD = standard deviation; CBCL = Child Behavior Checklist; CGI-P = Conners’ Global Index-Parent Version; CGI-T = Conners’ Global
Index-Teacher Version

Table 5: Clinical characteristics of children with ADHD separated according to the level of stress experienced by the mother during the third
trimester of pregnancy
Maternal stress level, child clinical score; mean (and SD)
Instrument
CBCL total
CBCL internalizing
CBCL externalizing
CGI-P restless-impulsive (baseline)
CGI-P emotional liability (baseline)
CGI-T restless-impulsive (baseline)
CGI-T emotional liability (baseline)

None (n = 102)

Moderate (n = 44)

Severe (n = 57)

p value

67.68 (9.45)
62.00 (10.82)
67.72 (10.26)
73.08 (9.77)
65.42 (13.11)
67.00 (9.70)
68.79 (16.12)

72.82 (6.53)
67.95 (8.59)
71.55 (8.03)
76.95 (8.75)
69.12 (10.70)
68.89 (10.69)
67.95 (15.93)

72.32 (8.33)
66.26 (11.25)
72.60 (8.55)
76.91 (10.21)
70.57 (13.25)
70.96 (11.54)
66.61 (16.10)

0.000
0.003
0.002
0.021
0.040
0.103
0.745

ADHD = attention-deficit hyperactivity disorder; SD = standard deviation; CBCL = Child Behavior Checklist; CGI-P = Connersí Glo bal Index-Parent Version; CGI-T = Conners’ Global
Index-Teacher Version
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higher in the severe-stressor group than in the moderatestressor or no-stressor groups. However, when we redid the
calculations with only boys we got similar results, and therefore, sex did not affect symptom severity as related to stress.
Third, as previously mentioned, we only examined the
child’s prenatal environment. A fourth possible limitation is
that in this study we only looked at the mother’s smoking
and alcohol intake during pregnancy as possible confounding factors, given that in the literature these 2 factors are frequently noted. In our sample, there was no difference in the
distribution of smoking and alcohol intake in the 3 stressor
groups. However, other prenatal and perinatal factors that
we did not explore may exist, and these may influence the
development of certain symptoms in children. Note also that
the association between increased stress and increased level
of ADHD symptomatology may not be a causal relation.
ADHD is a very heritable disorder. It may be that mothers
who experience greater prenatal stress have a more significant history of ADHD themselves and confer a greater genetic risk for ADHD to their offspring. In our sample, mothers who experienced stressors were slightly younger than
those who did not experience any stress during pregnancy. It
would be interesting to further explore whether this younger
age was related to an increased risk that these mothers possibly suffered from ADHD themselves.
Finally, it is important to note that this is a retrospective
study focusing on children with ADHD. It would be interesting to follow a prospective cohort from conception to
birth to latency age to examine how stress effects the development of various psychopathologies and also how maternal stress may influence the expression of selective symptoms in children who may be genetically predisposed to
certain psychopathologies.

Clinical implications
To our knowledge, no studies have so far analyzed the correlation between the severity of maternal stress, the trimester during which the stress was experienced and the level of ADHD
symptoms. Because the prenatal stage of a child’s life seems to
be very important in terms of his or her development, it is important to know the factors affecting the fetus during its
growth. The results of this research have shown that it is extremely important to take care of and support pregnant
women because this may decrease their child’s chance of developing ADHD and other symptomatology.
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