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Abstract

Background: Attention-deficit hyperactivity disorder (ADHD) is one of the most common childhood-onset neuro developmental dis-

orders. Breast feeding has positive effects on physical health and mental development of child. This study evaluates relation between

duration of breastfeeding and ADHD.

Method: A total of 404 children aged 7-12 years (196 children with ADHD and 208 children without ADHD) were studied. The

questionnaire including the risk factors: sex, birth order, type of delivery, birth weight, gestational age, maternal age, pregnancy and

delivery complications, neonatal drug history and duration of breastfeeding were used. Data were analyzed by t-test, chi square and

logistic regression.

Result: Breastfeeding duration in children with ADHD was 17.05 months compared with 18.59 months in control group (p = 0.03).

A stepwise logistic regression that included the variables found to be significant in univariate analysis demonstrated a significant as-

sociation between ADHD and insufficient breastfeeding, male gender, and mother hypothyroidism and history of drug use in neonatal

period.

Conclusion: The long duration of breastfeeding could be as protective factor in ADHD. However, the further studies are needed.
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Introduction

Attention deficit hyperactivity disorder (ADHD), is a common
behavioral disorder that affects approximately 3 to 5 percent of the
children. The children suffer from ADHD are more vibrant, inatten-
tive and behavior impulsively in compared to children of the same
age. In order to diagnose ADHD in a kid, the symptoms must start
before the age of six and have been present for at least 6 months
[1,2]. The prevalence of the disorder has been reported in various
studies, for example, when DSM diagnostic criteria are used the
prevalence would be 7 to 10% [3]. The prevalence of ADHD is re-
ported 6.8% in among Iranian kids [4]. Although this disorder is
the most commonly studied and diagnosed psychiatric disorder in
children, but in most cases the cause is unknown. It is also diag-
nosed in boys 3 times more than girls and the reason behind this
difference is unknown. Full recovery is rare before age 12. About

30 to 50% of individuals who were diagnosed with this disorder in

childhood show the symptoms until adulthood and about 2 to 3%
of the adults are suffering from ADHD. Hyperactivity diminishes
with increasing age, however impaired concentration and impul-
sive behavior may persist [5,6]. The main difficulty that ADHD chil-
dren may face is the lack the ability to maintain and adjust their
behavior, thus they usually fails to match their behavior with en-
vironmental conditions which damages performance of the child’s

family, community and education [7].

Several factors are involved in causing this disorder; one of them
is impaired development of the nervous system. In this case, areas
of the brain that are responsible for attention, concentration and
motor activities may have minor defects. Heredity and genetics also
play a role in the disorder. In some cases, environmental factors
also can cause this problem. Infection during pregnancy, birth and

early childhood, brain damages caused by trauma, premature birth,
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low birth weight and malnutrition are of environmental factors
contributing to this disorder [8].In studies, a positive correlation
between breastfeeding and good prognosis in terms of health was
concluded for children, including the reduction of respiratory in-
fections - Asthma - Obesity - diabetes and Leukemia [9]. Addition-
ally, breastfeeding is associated with better cognitive development
in children [10-14]. In studies the relationship between breast-
feeding and ADHD. In previous studies, the relationship between
breastfeeding and ADHD [15,16] and other behavioral problems
[17,18] has been proposed.

According to the conducted studies on the role of breastfeed-
ing, the main nutrition factors in breast milk can have an effect
on brain development and as a result advent of ADHD as an en-
vironmental factor. The relationships between cognitive develop-
ment and longer period of breastfeeding have been proposed in a
number of studies [15,16,19]. In a study conducted by Shamberger
in America, a significant inverse relationship was found between
ADHD and exclusive 3 to 6 month breast feeding. Also, there was a
direct relationship between the premature birth, low birth weight
and very low birth weight, obesity, infant mortality and ADHD. It
was also noted that breast milk appears to contain substances that
prevent ADHD [19]. In an experiment run by Park, the protective
effect of breastfeeding on children's behavior and positive effects
of breastfeeding on children's intelligence was mentioned [20].
Julvez conducted an experiment in Spain in which he investigated
attention deficit and hyperactivity behaviors at age 4 and during
breastfeeding period. He concluded that long-term breastfeeding
with breast milk is associated with fewer attention deficit hyper-
activity symptoms and improvement in the behavior (neurologi-
cal outcomes and social behavior) [21]. Mimouni-Bloch in a study
stated that breastfeeding in infancy eating milk may have a protec-
tive effect against ADHD for the rest of childhood. Furthermore, in
this study, there was a significant relationship between ADHD and
lack of breastfeeding in the first three months of life, maternal age
at birth, infant being a boy and parental separation [15]. Addition-
ally, in the study of Kadziela-Olech it was noted that a shorter du-
ration of breastfeeding may be a peripheral factor for ADHD [16].

The current study was designed since there was no study in
this field in Iran and there are limited studies done on the possible
protective role of breast feeding and also due to the prevalence of
ADHD among children and the consequences of this disorder on
children and their families, determining the protective and risk

factors of ADHD for prevention is important.

Materials and Methods

In this study, 404 children, including 196 children with ADHD
and 208 children without ADHD, which were chosen from siblings
of ADHD kids, were investigated using case-control method. The
children with ADHD were selected among the children who re-
ferred to a psychiatric clinic of Kashan University of Medical Sci-
ences. They were diagnosed with ADHD using clinical interview
by child psychiatrist based on DSM 1V criteria for ADHD. The in-
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clusion and exclusion criteria for children included age of 6 to 12
years, lack of mental retardation, a history of head injury or brain
surgery and medical conditions such as the endocrine disease, cleft
palate. The exclusion criteria for mothers included a history of spe-
cific problems that impede breastfeeding such as inverted nipple
or a history of certain drugs that are contraindicated during breast-
feeding (such as chemotherapy drugs) - mothers with mental re-
tardation or severe mental disorders such as mood and psychiatric
disorders. A questionnaire contained risk factors for ADHD and
other required data was designed and provided to the mothers of
children with ADHD and control groups. The questionnaire includ-
ed sex, age, place of birth, type of delivery, birth weight, gestational
age, maternal age at birth, duration of breastfeeding, history of dis-
ease or drug use during pregnancy, neonatal infection in children,
history of hospitalization in the neonatal period, history of jaundice
or blood transfusions because of jaundice and the child’s history of
drug abuse. The questions were open-ended and multiple choice
questions. Data collected were analyzed by chi square tests and t-

test. Also, logistic regression was used for control of confounding.

Results

The study was conducted on196 children with ADHD and 208
children without ADHD. The average duration of breastfeeding in
ADHD group was 17.05 months with a standard deviation of 7.52
and in the control group 18.59 with a standard deviation of 6.74
months, the difference was significant between the two groups. (P
value= 0.031). Regarding breastfeeding in the study group (chil-
dren with ADHD), 11.22% for 0 to 6 months, 14.28% for 7 to 12
months, 27.04% for 13 to 18 months, 37.24% for 19 to 24 months
and 10.20% for more than 24 months were breastfed. In the con-
trol group, 8.17% for 0 to 6 months, 14.42% for 7 to 12 months,
15.86% for 13 to 18 months, 52.40% % for 19 to 24 months and
9.13% for more than 24 months were breastfed. There was no sig-
nificant difference between the two groups of control and experi-
ment with regard to the weight - gestational age and maternal age

during pregnancy (Table 1).

. ADHD group Control group P-
Variable | \_196) Mean + SD| (N=208) Mean * SD | value
Birth weight | 3205.20+634.88 | 3161.359+359.79 | 0.39
Duration of 17.05+7.52 1859 + 6.74 0.03
breast feeding
IAge of mother 25.10 £ 5.09 25.32 +4.44 0.63
Sg:ta“o“al 8.82 +0.53 8.88+0.35 0.18

Table 1: Mean of variables in the two groups of children.

In the group of children with ADHD, 56 patients (28.6%) were
female and 140 (71.4%) were male. no significant gender differ-
ences were seen between the two groups p>0.001). However, there
was a significant difference between the two groups regarding
birth order, so that 55% of children with ADHD were the first child
(Table 2).
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ADHD Control
Total | P-
Factors group |group(208) (N%)| value
(19 (N%) | (N%) ?
Gender Girl 56(28.6) | 110(52.9) | 166 0.001
Boy |140(71.4)| 98(47.1) | 98 |
History of Yes 98(50.0) 81(38.9) 179 0.025
neonatalicter|  n, | 9g(50.0) | 127(61.1) | 225 |
History of neo-| Yes 8(4.1) 0(0) 8
natal blood 0.003
exchange No 188(95.9) | 208(100) | 396
History of Yes 62(31.6) 42(20.2) 104
neonatal 0.009
hospitaliza- No |134(68.4)| 166(79.8) | 300 |
tion
History of Yes 19(9.7) 2(1) 21
drug use in 0.001
neonatal No 177(90.3) | 206(99) 283 |
period
History of Yes 54(27.6) 36(17.3) 90
drug 0.013
use in No |142(72.4)| 172(82.7) | 314
pregnancy
History of Yes 17(8.7) 5(2.4) 22
hypothyroid- 0.006
ism No |179(91.3) | 203(97.6) | 382 |
in pregnancy
History of Yes 0(0) 2(1) 2
hyperthyroid 0.499
inpregnancy | No | 196(100) | 206(99) | 402
Delivery Normal | 89(45.4) | 110(52.9)
method 0.133
Cesarean| 107(54.6) | 98(47.1)
Birth rank First |108(55.1) | 100(48.1) | 208
Second | 55(28.1) | 83(39.9) | 138 | ..
Third
and over 33(16.8) 25(12) 58

Table 2: Frequency of Maternal, pregnancy and neonatal
risk factors for ADHD in the subjects.

89 children (45.4%) with ADHD and 110 kids (52.9%) in the
control group were natural childbirth infants and 107 (54.6%) of
children with ADHD and 98% (47.1%) of the kids in the control
group were born by caesarean section. There was no significant

difference between the two groups with regard to the type of birth.

Regarding history of jaundice (P value=0. 025) and blood ex-
change transfusion (P value= 0.003), there was a significant dif-
ference between the two groups (Table 2). Blood exchange trans-
fusion and jaundice in children with ADHD was markedly higher

than non-hyperactive children.

19 (9.7%) kids from the ADHD group and 2 kids (1%) in the
control group had a history of drug use in the neonatal period,
which in this case also the difference was significant p=0. 001
(Table 2). 17 (8.7%) of mothers of ADHD children and 5 (2.4%)
of mothers in the control group had a history of hypothyroidism

during pregnancy which the difference was significant between
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the two groups p= 0.006. In the case of hyperthyroidism with P
value= 0.133, gestational hypertension P value= 0.235, gestational
diabetes P value= 0.988 the difference was not significant between
the two groups. 54 (27.6%) mothers with ADHD children and 36
(17.3%) in the control group mothers reported use of medications
during pregnancy that the difference between the two groups was
significant (P value= 0.013). 62 (31.6%) children with ADHD have
a history of hospitalization in the neonatal period, compared to the
control group 42 (20.2) children in the control group, there were
significant differences between the two groups with the p-value of
0.009 (table 2).

In the second stage analysis, according to the proposed strategy
by Hosmer and Lemeshow, the variables that had a significant re-
lationship or close to the significance level (p value less than 2.0)
with ADHD were entered into the next phase of analysis or mul-
tiple analyzers. For this purpose, the logistic regression model was
used to enter model for the above-mentioned variables in order to
finally, by removing the effects of confounding factors, identify the
factors that have an actual correlation with ADHD. In order to ex-
press the intensity of correlation in the final model, OR (odds ratio)
was used and the significance level was set at 0.05. The fitness of

the model was confirmed by Hosmer and Lemeshow test.

After multivariate analysis, ultimately, gender, duration of
breastfeeding, history of hypothyroidism in pregnancy and history
of drug use during pregnancy were remained in the model that had
a real correlation with ADHD after eliminating the confounding ef-
fects of other variables (Table 3). By controlling the confounding
effect of other variables it was realised that for every month of in-
crease in breastfeeding, the odds of developing ADHD decrease by
the rate of 4%.

It was also found that the odds of ADHD in boys are 3.43 times
higher than in girls. History of maternal hypothyroidism leads to
4.47 times increase in the odds of developing ADHD and also using

drugs leads to an increase of developing ADHD by 18.5 times.

Discussion

In the current study, the duration of breastfeeding in school-
aged children with ADHD and children without ADHD were stud-
ied. In this study, 196 hyperactive children and 208 children with-
out ADHD were evaluated.

The duration of breastfeeding in the ADHD group was signifi-
cantly lower than the control group. The mean duration of breast-
feeding in the group of hyperactive children was 17.0510 months
and in the control group it was 18.5913. This result is consistent
with the results of previous studies [15,17,19,21-25]. In the study
of Kadziela-Olech, the average duration of breastfeeding in children
with ADHD is significantly lower than the control group so the du-
ration of breastfeeding has been reported as a risk factor for ADHD

symptoms.
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95.0% C.I for EXP (B)
Variables in the Equation B S.E. Wald | df | Sig. | Exp(B)
Lower Upper
Step 1° Sex (1) 1.232 | 247 | 24973 | 1 | .000 3.430 2.115 5.561
Hypothyroidism(1) | 1.497 | .581 | 6.646 1 | .010 4.467 1.432 13.940
Duration -041 | .016 | 6.231 1 | .013 .960 .929 991
Drugs (1) 2919 | 844 | 11965 | 1 | .001 | 18.530 3.544 96.895
Constant 2505 | .716 | 12255 | 1 | .000 | 12.245

Table 3: Logestic regression of related variables to ADHD.

a. Variable(s) entered on step 1: sex, hypothyroidism, Duration, drugs.

In the present study in, 71.4% of the ADHD kids were male and
28.6% were females, which are consistent with the previous stud-
ies. Other studies have also clearly been reported prevalence of
ADHD in boys more than girls [1,5,15,19,22,23,25-27]. Typically
diagnosed in girls occurs in older ages in compared to boys which
may not diagnosis more. This age ratio is less salient after child-
hood [27].

In the present study, there was no significant difference in the
mean birth weight of the children with ADHD and the control
group. In the study of Kadziela-Olech that was conducted in the
Netherlands, no significant difference was observed in the birth
weight of children in both groups [8]. However, in the study of
Mimouni-Bloch in Israel, preterm birth was higher among ADHD
children, also a significant correlation was seen between ADHD
and birth weight [28].

The average gestational age in the ADHD group was 8.82
months and 88.8 months in the control group which was not sig-
nificantly different in the two groups, while in other studies, pre-
term birth has been proposed as a risk factor for ADHD [15-28,23].

In this study, there was no significant difference in terms of
method of delivery was observed between the two groups. How-
ever, in the Golmirzaei study, a significant relationship was seen

between cesarean section and ADHD [25].

History of hospitalization in the neonatal period, history of
jaundice, history of drug use and blood transfusions in neonates in
the ADHD group was remarkably more than the control group. In
some studies neonatal disease has been proposed as a risk factor
in patients with ADHD [23]. In other studies, no relationship has

been observed in this case [16-25].

In the current study, a significant difference between the two
groups in terms of birth order was observed, so that more kids

in the ADHD group was the first child in compared to the control
group.

In the present study, the average maternal age at birth in the
ADHD group was 25.23 years and in the control group was 25.10

years, no significant difference was observed between the two

groups. However, in the Mimouni-Bloch study in Israel, maternal
age at birth was higher compared to the control group [15] which

was not consistent with the current study.

In this study, hypothyroidism, and history of drug use during
pregnancy in mothers of children with ADHD was higher than the
control group, however in the case of hyperthyroidism, high blood
pressure during pregnancy, gestational diabetes, infections dur-
ing pregnancy, no significant difference was found between the
two groups. However, in the conducted studies by Mimouni-Bloch
and Kadziela-Olech, no significant difference between the groups
of ADHD and non-ADHD in terms of pregnancy and parturition
complications. Schmitt ran an experiment in Germany in which
gestational diabetes was reported more among ADHD children and
diabetes was reported as a risk factor for developing ADHD which
was not consistent with the current study. The reason for this dif-
ference could be due to the differences in sampling method. In the
present study sample was selected from the same family that did
not differ in terms of diabetes [23]. According to a study conducted
in Bandar Abbas by Golmirzaei, maternal physical ailments in the
ADHD group were more than the control group. In this study, pre-
eclampsia and a history of trauma and accidents during pregnancy
were higher in the ADHD group and in general the incidents that
pregnant women or parents face had been associated with ADHD
[25].

Furthermore, after multiple analysis in this study, variables
such as sex, duration of breastfeeding, history of hypothyroidism
in pregnancy, and the history of drug use in infancy were remained
in the model which had true correlation with AHDH after excluding
the confounding effects of other variables. In other words, by con-
trolling the confounding effect of other variables, it was shown that
for every month that is added to breastfeeding, developing ADHD
reduces by 4%.

Furthermore, it was found that the odds of developing ADHD in
boys are 3.43 times more than girls. History of maternal hypothy-
roidism cause a 4.47 times increase and using anti-seizure medica-
tion in childhood increases the risk of ADHD by 18.5 times.
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Conclusion

The results of this study show that the average duration of
breastfeeding was lower in children with ADHD than children
without ADHD. Therefore, longer duration of breastfeeding can be
a protective factor against risk factors of developing ADHD. Run-
ning more experiments with more control groups to determine the

most accurate protective and risk factors seems to be necessary.
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