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There is a high prevalence of cognitive and socioemotional dysfunction in very low birth weight (VLBW <1500 g)
and extremely low birth weight (ELBW <1000 g) children. This study from the Czech Republic aimed to com-
pare the cognitive and socicemotional development at 5 and 9 years of age of children born with VLBW/ELBW
with children born with normal birth weight (NBW >2500 g).

The clinical group consisted of 118 VLBW/ELBW children and the control group consisted of 101 children
with NBW at ages 5 to 9 years. The research battery included selected subscales from the Intelligence and
Development Scales (IDS), A Developmental Neuropsychological Assessment — secand edition (NEPSY-II), and
the Behavior Rating Inventory of Executive Function (BRIEF). Data were analyzed using STATA IC v. 15 software
and G*Pawer (descriptive statistic, analysis of variance (ANOVA), carrelations, multivariate analysis of variance
- MANOVA, post hoc power analysis).

We found a statistically significant difference in cognitive and socioemational development between children
with VLBW/ELBW and those with NBW. The average intelligence quotient (IQ) of VLBW/ELBW children was
96.38, while that of NBW children was 12.98 points higher (P<0.001). NBW children achieved better results on
all subtests of the IDS (P<0.001) as well as in affect recognition (P<0.001). All results for both groups were with-
in normal range. Parents of VLBW/ELBW children did not recognize impaired executive functioning (P=0.494).
This study has shown significant cognitive and socioemotional deficit in children born with VLBW and ELBW
when evaluated at 5 and ¢ years of age.
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Background

All citizens, residents, and employees in the Czech Republic
have access to healthcare via compulsory general healthcare
insurance [1]. However, current medical and psychological care
provided for premature children and their families remains in-
adequate, as it is largely unsystematic and is directly depen-
dent on the varying capacities of the local perinatal centers [2].
Furthermore, continuous monitoring of mental development is
mandated only from infancy through 2 years of age [2]. This is
not sufficient for the care of low-birth-weight children and chil-
dren, as it is often impossible to generate an accurate prognosis
of their developmental trajectory at this young age [2,3]. Birth
weight is the first weight of the fetus or neonate obtained af-
ter birth, According to the World Health Organization (WHO),
birth weight is divided into low birth weight (LBW <2500 g),
very low birth weight (VLBW <1500 g}, and extremely low
birth weight (ELBW <1000 g) [4]. Premature birth before the
37" week of pregnancy and/or growth faltering in the womb
increase the risk of low birth weight [5]. The number of LBW
children born in the Czech Republic has been increasing in re-
cent years. In 2018, 6.9% of all live children born in the Czech
Republic were identified as LBW [6]. Along with efforts to re-
duce child mortality, experts have also focused on treatment
options that might be used to reduce morbidity both in the
neonatal period and later on in life [2]. Children with ELBW are
the group that is most at risk for these complications [7-9].

There is strong evidence indicating that children born with
VLBW and ELBW have a greater predisposition fo develop cog-
nitive deficits and/or delayed cognitive development [11,13-18].
Impaired attention, memaory, perceptual-maotor skills, and visu-
al-motor skills are among the deficits that are most frequently
reported in studies of cognitive development of VLBW/ELBW
children [9,11,18-20]. Speech and language disabilities or de-
lays (both receptive and expressive) have also been report-
ed[12,21-25]. Impairment has also been reported in the areas
that include executive functions [7,26-28). The aforementioned
deficits are detected most often at school age, when children
are facing increasing demands, notably in mathematics, read-
ing, and spelling [25,29-34]. Although studies that address mea-
surements of infelligence quotient (1Q) in VLBW and ELBW chil-
dren show great variability [35-37], it is clear that VLBW/ELBW
children may have a limited capacity for intellectual and over-
all cognitive development compared to children born af term
at the normal birth weight (NBW >2500 g) [37,38]. Some of
the deficits observed among VLBW/ELBW children relate to
the development of socicemotional competencies [7,8,39-42]
Johnson and Marlow described the “preterm behavioral phe-
notype”, which is characterized by an increased risk of devel-
oping symptoms and disorders associated with inattention/hy-
peractivity, emotional, and social difficulties. Individuals with
this phenotype are also at an increased risk for internalizing
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rather than externalizing problems [43]. Children born with
VLBW or ELBW are also more vulnerable to attention deficit
hyperactivity disorder (ADHD) and impulsivity, with symptoms
more likely to persist into adulthood [39,44,45]. Other studies
report an increased risk of pervasive developmental disorders;
the incidence of autism spectrum disorders (ASDs) has been
reported to range from 3.65% to 8% among VLBW/ELBW chil-
dren [44,46]. These children alse experience a higher incidence
of depressive symptoms, low self-esteem, and anxiety disor-
ders [8,47] However, a whole population longitudinal study
from birth to adulthoaod found that VLBW children were not at
persistently increased risk for anxiety and mood disorders [48].
Other studies have reported difficulties in affect recognition
among VLBW/ELBW children at preschool age [42,49]; some of
these deficits may persist inte middle childhood, notably with
those involving the recognition of anger [50,51]. Problems with
affect recognition and facial expressions result in an overall
impairment in social skills and social adaptation [50], and can
also lead to problems with the regulation of emotions [52,53],
with a significant impact on relationships with peers, parents,
and teachers [54,55]. Difficulties with social adaptation tend
to appear early and persist into adolescence [56]. Although a
number of the above studies demonstrate that these impair-
ments can have a major long-term impact on children and their
families and require long-term support and interventions, in
the Czech Republic these children are not given the long-term
attention they need [2].

To the best of our knowledge, there are no published studies
that explore the relationship between birth weight and cogni-
tive and socicemotional development at 5 and 9 years of age
of children residing in the Czech Republic. The development
of these children has not yet been mapped. In 2015/2016, we
conducted a research project entitled “New Methods in the
Follow-Up Care for Children with Perinatal Stress” at the Center
for Follow-up Care of Ex-preterm Babies within the Department
of Pediatrics and Inherited Metabolic Disorders, First Faculty of
Medicine, Charles University and General University Hospital
in Prague. Most often, babies born in one of Prague’s mater-
nity hospitals with a perinatal burden come under the care
of the center. This was a large-scale project focused on the
development of multidisciplinary care for children with spe-
cific perinatal burdens. Over the course of a given day, each
child underwent a comprehensive evaluation that included
pneumatological, routine pediatric, rehabilitative, psycholog-
ical, and psychiatric assessments. One goal of the study was
fo evaluate the mental development of VLBW/ELBW children
who were then between 5 and 9 years of age. Socioemotional
and cognitive development was measured by subtests select-
ed from the Intelligence and Development Scales (IDS) [57]
and Developmental Neuropsychological Assessment, second
version (NEPSY-II) [58,59]. Executive functions were examined
using the Behavior Rating Inventory of Executive Function
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(BRIEF) [60] This project was followed by the present study,
which aimed to compare the cognitive and socicemotion-
al development at 5 and 9 years of age of 118 children born
with VLBW/ELBW with 101 children born with NBW. Based on
our review of the literature, we proposed 4 hypotheses. H1
0: There is no statistically significant difference between the
cognitive development of children with VLBW/ELBW and chil-
dren with normal birth weight. H1: Children with normal birth
weight have statistically significantly better cognitive devel-
apment than children with VLBW/ELBW. H2 0: There is no sta-
tistically significant difference in socioemotional development
between children with VLBW/ELBW and children with normal
birth weight. H2: Children with normal birth weight have sta-
tistically significantly better socioemotional development than
children with VLBW/ELBW.

Material and Methods

Ethics Statement

The research project has been carefully considered in all as-
pects of its research and ethical content by the institutional
review board for “Medical Psychology and Psychopathology”
at the First Faculty of Medicine, Charles University. The par-
ents of the children in both groups were informed of the goals
and the procedures involved in this research project, and all
signed a written informed consent form. An emphasis was
placed on the current well-being of the child throughout the
evaluation period.

Procedure and Participants

One hundred and eighteen children aged 5 fo 9 years were
selected for participation in this study. Inclusion criteria were:
age 5 to 9 years who were VLBW or ELBW. All children were
monitored and treated at the Center for Follow-up Care of Ex-
preterm Babies. This was a non-probability sampling method
as the children and parents were selected from among those
who were already receiving care in this center. Children with
severe sensory impairments, mutism, and severe ASD were
excluded from the study. The research studies took place pri-
marily during the morning hours at the Center for Follow-up
Care of Ex-preterm Babies within the Department of Pediatrics
and Inherited Metabolic Disorders, First Faculty of Medicine,
Charles University and General University Hospital in Prague,
Czech Republic. The duration of the assessment of the child
was about 1 hour, plus an interview with the parent for about
15 minutes.

A control group recruited in 2017-2019, included NBW children
who were 5 to 9 years of age who were not receiving mental
health care. The participants were selected from a voluntary
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response sample from Prague and its close surroundings. The
control group included 101 children who underwent the psy-
chological examination only. The examination took place at the
Institute of Psychology, Prague, Czech Republic.

Children came for the assessment with their parent (maostly
with their mother). Subsequently, the child and the parents
were fold what the assessment entailed. The child underwent
the assessment without the presence of the parent. During
testing, an emphasis was placed on the current well-being of
the child. If the test situation was too stressful for the child or
caused any distress or anxiety, the child was given some time
to familiarize him/herself with the situation, take a break from
the test, or go back to the parent. An alternative testing date
could have been arranged, but in neither case was it necessary.

Measures

IDS is approptiate for children at 5-10 years of age. The admin-
istration of the entire battery of tests typically requires 1.5-
2 hours. For this reason, we administered selected subtests
only, including those focused on visual perception, selective
attention, phonological memaory, visual-spatial memory, audi-
tory memory, visual-motor skills, and receptive and expres-
sive language, using validated Czech language standards [57].

NEPSY-1f is a comprehensive battery of neuropsychological tests
designed to evaluate neurocognitive development in preschool-
ers, children, and adolescents (ie, 3-16 years of age) [58,59]. We
used anly the subtest designed to evaluate affect recognition.

BRIEF is a questionnaire for parents or teachers that allows
them to assess executive function in children aged 5 to 18
years. The BRIEF has 3 main indices: (1) Metacognition Index
(M) assesses the ability to initiate, organize, plan, and remem-
ber the steps needed to achieve a specific goal; (2) Behavior
Regulation Index (BRI) evaluates the ability to manage and
control behavior and emoticnal respenses; and (3} Global
Executive Composite (GEC — a compaosite of the 2 aforemen-
tioned indices) [60].

Statistical Analysis

Data were analyzed using STATA ICv. 15 software. Post hoc sta-
tistical power was calculated in G*Power. Birth weight was cod-
ed as a discrefe dichotomous variable (0 — control, 1 - VLBW/
ELBW) and was used as the predictor (independent) variable
in all of our analyses. 1Q, IDS subscales, as well as the NEPSY-
Il and BRIEF subscales were linear continuous variables that
were included as outcome (dependent) variables.

The overall 1Q score as determined by the IDS was used as
the single-outcome variable, and analysis of variance (ANOVA)
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was petformed with the control group was used as a refer-
ence, ANOVA is a statistical method used to compare means
of multiple groups to find out if the differences between them
are statistically significant.

However, because the total IQ scare is calculated from IDS sub-
scales, our second analysis included the simultaneous use of
visual perception, selective attention, phonological memory,
visual-spatial memory, auditory memory, visual-motor skills,
and receptive and expressive language as dependent vari-
ables and birth weight as the independent variable. A multi-
variate analysis of variance (MANOVA) was performed to ac-
commodate the co-existence of multiple outcome variables.
MANOGVA is similar to ANOVA in that it is a mean comparison
test with multiple dependent variables. Correlations were per-
formed in conjunction with this process because the depen-
dent variables evaluated in the MANOVA should be correlat-
ed with one another.

Socioemotional development was also evaluated using ANOVA.
In this case, the birth weight group was the independent vari-
able, and the results of the affect recognition subtest of NEPSY-
Il were the dependent variables.

Responses from parents were evaluated in a separate MANGVA
in which the BRIEF BRI and Ml subscales were included as
the dependent variables and birth weight as the indepen-
dent variable.

The effect size was calculated using the *value obtained from
the ANOVAs together with a post hoc power analysis.

Results

Descriptive Statistics

One hundred and eighteen LBW children were enrolled in our
study, including 59 boys (50%) and 59 girls (50%). Forty-one
(34.8%) of the participants were VLBW children and 77 (65.3%)
were ELBW (65.3%) children. The mean age was 76.5 months
(range, 60-115 months). The average birth weight was $18.07
g (range 405-1470 g). The control group of 101 children includ-
ed 53 boys (52.5%) and 48 girls (47.5%) girls. The mean age
was 81.2 months (range 60-107 months). The average birth
weight was 3363.55 g (range 2600-4800 g). Quantitative anal-
ysis revealed no correlation between gender or age (preschool
of young school-age) and the overall IQ. Likewise, our anal-
ysis revealed no significant differences between the groups
of VLBW and ELBW children (t [71]=0.37, P=0.71). Therefore,
we divided the participants into 2 groups according to birth
weight (ie, NBW and VLBW/ELBW cohorts) for all subsequent
statistical analyses.
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Analyses of IDS

ANOVA revealed significant differences in cognitive develop-
ment (F[1.217]=41.49, P<0.001). Overall, birth weight explained
only ~16% of the variance in IQ. The average IQ of VLBW/
ELBW children was 96.38, while the average 1Q of NBW chil-
dren was 12.98 points higher (Table 1). The individual scores
are presented in Figure 1. A post hoc power analysis of the
IQ data revealed a statistical power of 0.99 (Table 2). Before
computing the MANOVA for cognitive development, we eval-
uated the results fram the IDS subscales in a correlation ma-
trix (Table 3). The results revealed a moderate correlation be-
tween the results from the |DS subscales (Table 4). The Wilks’
lambda value was significant (F [8.210]=7.73, P<0.001) as were
all the IDS subscales. Furthermore, our findings revealed that
NBW children as a group performed better than VLBW/ELBW
children on all subscales evaluated. The strongest associa-
tions (as per the R? value) were observed for subscales of vi-
sual perception, phonological memory, and selective atten-
tion. The partial 1?2 (=0.22) was used to calculate the effect
size, ie, f3(V)=0.22/(1-0.22)=0.29. A post hoc power analysis
of overall cognitive development revealed a high statistical
power (0.99; Table 5). Collectively, our findings revealed that
NBW children performed better than VLBW/ELBW children on
all cognitive domains measured by the DS scale when evalu-
ated at 5-9 years of age.

Analysis of NEPSY-I|

ANOVA revealed significant differences in sacioemotional de-
velopment (F[1.217]=11.79, P<0.001). Birth weight explained
~4.7% of the total variance in affect recognition (Table 6).
VLBW/ELBW children achieved an average score of 9 on this
evaluation, while NBW children achieved significantly high-
er scores. The individual scores on this subtest are shown in
Figure 2. A post hoc power analysis revealed a high statistical
pawer for this evaluation (Table 7). Collectively, our results re-
vealed that NBW children (5-9 years of age) performed signif-
icantly better on subtests of affect recognition than children
born with VLBW/ELBW.

Analysis of BRIEF

Finally, results from the BRI and MI BRIEF subscales were eval-
uated by MANOVA. The results from tests using these sub-
scales were based on responses to questionnaires complet-
ed by the parents of the study participants. The differences
observed in this case did not reach statistical significance (F
[2.216]=0.71, P=0.494).
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Table 1. Analysis of Variance (ANOVA) comparison of intelligence quotient (IQ) and birth weight. The mean (M) IQ score was 100
with a standard deviation (SD) of 15. ANOVA revealed significant differences (F [1.217]=41.49, P<0.001). Overall, birth weight
explained only ~16% of the variance in IQ. The average 1Q of children with very low birth weight (VLBW <1500 g) or extremely
low birth weight (ELBW <1000 g) was 96.38, while the average 1Q of children with normal birth weight (NBW 22500 g) was
12.98 points higher.

Means for each group

VLBW/ELBW 96.38 15.95 118
NBW 109.36 13.49 101
Total 102.36 16.193 219

Prob >F
Between groups 9175.75 1 9175.75 41.49 0.000
Within groups 47987.28 217 221.13
Total 57163.04 218 262.21
Post-Hoc Bonferroni test
VLBW/ELBW
NBW 12.98*
* p<0.001.
20 [ Visual perception® M Selective attention®
EPhonological memory* [ Visual-spatial memory™
3 Auditory memory* [ Visual motor skills*
18 [Expressive language* WReceptive language*
16
14
12
©
g 10
8
6
4
/. i
0
Very low/Extremely low Normal *Significantly different
Birth weight

Figure 1. Scores on subscales of Intelligence and Development Scales (IDS). IDS subscale scores have a mean (M) of 10 with a
standard deviation {SD) of 3. The test scores of children with very low birth weight (VLBW <1500 g) or extremely low birth
weight (ELBW <1000 g) and with normal birth weight (NBW 22500 g) were not below the standardized average. NBW
children performed significantly better than their VLBW/ELBW counterparts on all IDS subtests evaluated. The figure was
prepared in Microsoft Excel, version 2112, Microsoft 365.
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Table 2. Post hoc power analysis of intelligence quotient (IQ). A post-hoc power analysis revealed a statistical power of 0.99.

Input: Effect size f2(V) 0.44 Output: Noncentrality parameter & 42.39

o err prob 0.05 citical F 3 88 ---------

Total sample size 219 Numelateral s AN 1 ------------

Number of groups 2 Deema 217 ----------
Power (1-f err prob) 099 ---------

Table 3. Correlation matrix of subscales of Intelligence and Development Scales (IDS). The results revealed a2 moderate correlation
between the results from the IDS subscales.

Visual Selective  Phonological Visual-spatial Auditory  Visual-motor Expressive  Receptive
LL perception attention ~ memory memory memory skills language  language
O Visual 1
o perception
Selective
Cﬁ attention S -
ﬂ. Phonological 0.24 0.25 1
>- memory
ff piEte et 0.28 0.30 0.22 1
memory
- i T R T ;
_ Aud oy 0.24 0.33 0.32 0.38 1
memory
< Visualmotor 0.37 0.32 0.25 0.35 0.28 1
O skills
Eaprenie 0.38 0.21 0.26 0.33 0.41 0.33 1
O language
R :
LLl eceptive 0.40 0.22 0.33 0.33 0.31 0.24 0.40 1
> language
o Table 4. Multivariate analysis of variance (MANOVA) for subscales of Intelligence and Development Scales (IDS) and birth weight.
m Number of observations (N}=219. The Wilks’ lambda value was significant (F [8.210]=7.73, £<0.001) as were all the ID$
0- subscales. The strongest associations (as per the R? value) were observed for subscales of visual perception, phonological
memory, and selective attention. Children with normal birth weight (NBW >2500 g) as a group perform better than children
0_ with very low birth weight (VLBW <1500 g) or extremely low birth weight (ELBW <1000 g) on all subscales evaluated.

Source Statistic df F(df1) F(df2) F Prob >F
Birth weight W 0.77 1 8.0 210.0 s 0.000 e
7777777 P 0.22 8.0 7"210.0 Tavis) 0.000 B e
------- L 0.29 3.0 -“210.0 773 0.000 B e
------- R 0.29 8.0 -“210.0 TS 0.000 B e
------- Residual 217
------- Total 218 _

W — Wilks’ lambda; P — Pillai’s trace; L — Lawley-Hotelling trace; R — Roy’s largest root; e — exact bound on F.
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Table 4 continued. Multivariate analysis of variance (MANOVA) for subscales of Intelligence and Development Scales (IDS) and birth
weight. Number of observations (N)=219. The Wilks’ lambda value was significant (F [8.210]=7.73, P<0.001) as
were all the IDS subscales. The strongest associations (as per the R? value) were observed for subscales of visual
perception, phonological memory, and selective attention. Children with normal birth weight (NBW 22500 g) as
a group perform better than children with very low birth weight (VLBW <1500 g) or extremely low birth weight
(ELBW <1000 g} on all subscales evaluated.

Equation Observations Parameters RMSE R? F p
Visual perception 219 2 2.73 0.12 30.56 <0.001
Selective attention 219 2 2.77 0.10 24.19 <0.001
Phonelogical memory 219 2 369 ------ 0.07 1650 < -0.001
Visual-spatial memory 219 2 2.66 0.02 5.39 0.021
Auditory memory 219 2 292 ------ 0.05 s < -0.001 LL
Yisual motor skills 219 2 2.61 0.11 26.94 <0.001 O
Expressive language 219 2 294 ------ 0.07 1778 < -0.001 o
Receptive language 219 2 286 ------ 0.06 613 < -0A001 m
Coefficient SEM t P>t gi:ﬁ:r:;:i[d;;';e o
Visual perception >'
Birth weight - 2.04 0.37 5.53 <0.001 1.31-2.77 5
Constant 8.39 0.25 33.40 <0.001 7.90-8.89 1
Selective attention <
Birth weight 1.85 0.37 4.92 <0.001 1.10-2.59 O
Constant _ 8.40 0.25 32.90 <0.001 7.90-8.91
Phonological memory ) D
Birth weight - 2.03 0.50 4.06 <0.001 1.04-3.02 L
Constant - 10.86 0.34 31.92 <0.001 10.19-11.53 >
Visual-spatial memory“ o
Birth weight : 0.83 0.36 232 0.021 0.12-1.54 m
Constant - 10.21 0.24 41.69 <0.001 9.72-10.69 D—
Auditory memory - 0'
Birth weight 136 0.39 3.44 <0.001 0.58-2.14 <
Constant ! 9.85 0.26 36.65 <0.001 9.32-10.38
Visual-motor skills -
Birth weight _ 1.83 0.35 5.19 <0.001 1.14-2.53
Constant i 8.16 0.24 33.92 <0.001 7.68-8.63
Expressive language -
Birth weight _ 1.68 0.32 4.22 <0.001 0.89-2.47
Constant - 9.18 0.27 33.86 <0.001 8.65-9.72
Receptive language i
Birth weight 7 1.55 0.38 4.02 <0.001 0.79-2.32
Constant 7 9.67 0.26 36.71 <0.001 9.15-10.19
s et oy oo [N e o Cren i et 59 Gt (5 v
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Table 5. Post hoc power analysis of subscales of Intelligence and Development Scales (IDS}. A post-hoc power analysis of overall
cognitive development revealed a high statistical power (0.99).

Input: Effect size f2(V) 0.29 Qutput: Noncentrality parameter A 64.16
Cwepob 0.01

Total sample 5|ze 219

Number of gréﬂﬁs 7777777777777777777777 2
© Response variables 8

Pillai v 0.05

1?2 ({(8x7.73)/(8x7.73+210)=0.22)) was used to calculate the effect size, i.e., 2(V)=0.22/(1-0.22)=0.29.

Table 6. Analysis of variance (ANOVA) for Affect recognition subtest of Developmental Neuropsychological Assessment,
second version (NEPSY-I1) and birth weight. The ANOVA revealed significant differences in socioemotional development
(F[1.217]=11.79, P<0.001). Birth weight explained ~4.7% of the total variance in affect recognition.

Means for each group

VLBW/ELBW 9 2.89 118

Between groups 92.95 1 G 11.79 0.000
withingroups 7148 27 PR 0 [
Total 1804.43 218 827

VLBW/ELBW
---------------- NBW o 1.30%
* p<0.001.

Figure 2, Scores on the affect recognition subtest of
Developmental Neuropsychological Assessment,
second version (NEPSY-1). Age-adjusted scaled scores
include mean {M) 10 with a standard deviation (SD) 3.

L Children with very low birth weight (VLBW <1500 g) or

12 extremely low birth weight (ELBW <1000 g) achieved

10 - - an average score of 9 on this evaluation, while children

with normal birth weight {NBW =>2500 g) achieved

significantly higher scores. The figure was prepared in
Microsoft Excel, version 2112, Microsoft 365.

W Affect recognition
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Table 7. Post hoc power analysis of Affect recognition subtest of Developmental Neuropsychological Assessment, second version
(NEPSY-1I). A post hoc power analysis revealed a high statistical power for this evaluation (0.89).

Input: Effect size (V) 0.22 Output: Noncentrality parameter A 10.59
o err prob 0.05 citeal F 3 88 ---------
Total sample size 219 Numeraterar. . s 1 ------------
Number of groups 2 beamaore N 217 ----------
Power (1-f em prob) 089 ---------
Discussion this is a fully subjective evaluation. We cannof rule out the

The results of this study revealed that VLBW/ELBW children
have diminished levels of cognitive and socioemotional de-
velopment compared fo their NBW peers at 5-9 vears of age.
The average intelligence quatient (1Q) of children with NBW
was higher. NBW children achieved better results on all sub-
tests of the IDS as well as in affect recognition. All the results
for both groups were within normal range. Parents of VLBW/
ELBW children or children with NBW did not recognize im-
paired executive functioning.

While the average IQ of NBW children in our study was 109.36,
ELBW/VLBW children had an average score of 96.38, repre-
senting a 12.98-point difference. These findings are consis-
tent with the results of a meta-analysis published by Gu et al
that reported lower (albeit normal) IQs among VLBW/ELBW
children compared to those born at NBW [37]. Recently pub-
lished systematic reviews document individuals with LBW to
have around 5-12 points lower IQ scores [10,37,61]. These au-
thors also reported a gradient relationship between different
levels of LBW and 1Q score [37]; interestingly, our results did
not confirm this finding, However, we recognize that only 5 of
7 subscales used to determine 1Q were performed in the study.
The scores of the omitted subtests were included as weighted
averages. Therefore, these results should be interpreted with
caution. Our results revealed that NBW children performed sig-
nificantly better than their VLBW/ELBW counterparts on all IDS
subtests evaluated. These findings are consistent with those
previously reported in the medical literature and include dif-
ferences in selective attention, perceptual-motor skills, visual
motor skills [9,11,19,20], memory {phonalogy, auditory, visual-
spatial) [21,45], and language development [12,21,22,24] We
also found that NBW children performed significantly better
than VLBW/ELBW children on subtests of affect recognition.
These results are also in agreement with those reported in pre-
viously published studies [42,49-51]. Interestingly, parents did
not report impaired executive function on the BRIEF question-
naire. This implies that the parents believe that their children
are all able to manage and control behavior and emotional re-
sponses and also can initiate, organize, plan, and remember
the steps needed to achieve a specific goal. We recognize that

This work is ficensed under Creative Commen Attribution-
MonCommercial-MoDerivatives 4.0 International {CC BY-NC-MD 4.0}

possibility of a bias based on social desirability. Several stud-
ies reported that VLBW/ELBW children have impairments in
executive functions, predominantly those involving planning
and organization, cognitive flexibility, working memory, atten-
tion, inhibition processes, verbal fluency, and behavioral and
emotional control [7,26-28]. Overall, our results are in general
agreement with findings reported in the literature [7,8,40,44].
Our quantitative analysis revealed significant differences in cog-
nitive and socioemoticnal development when comparing the
VLBW/ELBW group to the NBW controls, However, it is impor-
tant fo recognize that the results of all the psychological eval-
uations of children (including those in the VLBW/ELBW group)
were within the normal range. In other words, while the test
scores of the VLBW/ELBW children were statistically different
from those of NBW children, the results as a whole were not
below the standardized average.

The comparatively strong results achieved by the children in
our VLBW/ELBW cohort may relate directly fo the individual-
ized, long-term, and comprehensive care provided by a multi-
disciplinary team at our hospital. We recognize thaf this level
of comprehensive care does not reach all VLBW/ELBW children
in the Czech Republic. The review by Spittle et al (2015) sug-
gests that early developmental interventions improve cogni-
{ive outcomes up fo preschool age. Little evidence was found
of an effect on long-ferm cognitive outcomes (up to school
age). Were included 25 randomized or quasi-randomized con-
trolled trials of early developmental interventions for preterm
children. Variability among these early developmental inter-
vention programs limits the conclusions that can be drawn
about their effectiveness [62].

Going forward, it is important to focus on several steps. In the
Czech Republic there are currently significant shortcomings in
follow-up psychological care both for the premature baby and
the parents and family. The availability of high-quality psycho-
logical services might be expanded together with efforts to
provide standardized methods for screening, assessing, and
increasing the awareness of the need to monitor the behavior
of these children and their families [2]. Further insight into the
potential mechanisms associated with the socioemotional and
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cognitive development of LBW/preferm children could be pro-
vided by neuroscience, such as further study of changes in the
structural and functional architecture of brain networks involved
in emotion regulation and other parts of the brain. To better un-
derstand the whole issue, it is desirable to perform further re-
search, not only in voung children, but also in adolescents and
adults born with low birth weight. The consequences of low
birth weight are not yet sufficiently mapped for these periods.

This study had several limitations. As noted above, all
VLBW/ELBW children enrolled in this study have undergone
extensive long-term monitoring at the Center for Follow-up
Care of Ex-preterm Babies. This level of care far exceeds the
current standards in the Czech Republic. Also, we recognize
that all our participants were active volunteers, Thus, the par-
ticipants may have included only children with particularly
motivated parents who also provided their children with su-
perior attention and care. We also recognize that our study
lacked socio-economic demaographic data. Parental education,
employment, and income, as well as the number of siblings in
the family, have all been identified as predictors of cognitive
development [63-66].

As noted above, there is no standard Czech language version
of the NEPSY-II. We had only limited decision-making capaci-
ty in this regard, as the instruments to be used for this study
were selected by an outside expert commission. Furthermore,
the omission of the structural and conceptual thinking sub-
scales of the IDS limited our overall analysis of cognition.
Other limitations relate to the testing conditions. During the
course of one day, the children underwent a comprehensive
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psychological and physical examination. Although we all agreed
that the psychological examination would be performed first
to avoid possible bias caused by fatigue, this plan was not fol-
lowed in all cases.

Conclusions

This study has shown significant cognitive and socioemotion-
al deficits in children born with VLBW and ELBW when eval-
uated at 5 and 9 years of age. Although the study had sever-
al limitations, our results confirm that LBW remains a major
risk factor for delayed mental development. We hope that
the results of the study will raise awareness of the effects of
perinatal stress and its impact on mental development. Our
results highlight the need to improve the availability of sys-
tematic follow-up focused on both medical and psychological
care of VLBW/ELBW children even after their discharge from
perinatal centers.
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SOUHRN

Svandova L, Ptafek R, Goelz M, Marko-
va D, Viiukovd M, Raboch J. Dudevni wy-
vo] détl s nizkou porodni hmotnosti

Spolu se zdokonalujicimi se medicinskymi
postupy roste pocet pfetivajicich datl se
stale nisl porodni hmotnostl. Tim stoupd
také potfeba zmapovani dufevniho wy-
voje téchto déti pro komplexni uchopeni
problematiky této populace. 5tale vice sa
u déti s nizkou porodnl hmotnostl ukazuje
dopad nezralosti v oblastech neurckogni-
tivniho a psychosocidiniho zranl. Vzhle-
dem k perinatdlnl zatdéZi, mnohofetnosti
a riznoredosti phsobicich faktord jsou déti
5 nizkou porodnl hmotnostl rizikovou sku-
pinou, ktera je ohroZena Sirokym spakirem
neurovyvojové psychopatologie, emod-
né-kognitivnich  deficitd, behavioralnich
problémid a naruteni adaptivmich funkcl,
ve srovnani s détmi narozenymi 5 normalni
porodni hmotnostl. Nejfastaji jsou uvadény
lehke odchylky v fecovem vyvaji, problemy
5 ufenim, pracovnl pamét], poruchy po-
zornosti, oslabeni exekutivnich funkcl. Pre-
valence psychiatrickych poruch se u dati
5 nizkou porednl hmotnostl ve Skolnim
veku pohybuje v rozmezl 22-28 %, 5 nejvys-
&im rizikem pro dzkostné poruchy, ADHD,
pervazivnl vyvojové poruchy a poruchy
chovanl. Odchylky jsou pozorovany tak-
té v socioemodnim a motorickém vyvoji.
Ukazuje se tak nandstajicl potfeba nasledng
diouhodobe a kvalitnl péfe a nezbytnost
lepsiho  porozuménl  specifikim  wyvoje
détl s extrémné nizkou porodni hmotnost
(EMPH] a welmi nizkou porodni hmotnosti
(VNPH). V soudasné dobé je viak nasled-
na diouhodoba psychologicka péde o tyto
déti zcela nedostatednd, nesystematicka,

SUMMARY

Svandovad L, Ptifek R, Goetz M, Mar-
kova D, Viiukovd M, Raboch J. Mental
development of children with low birth
waight

Due to improving medical practices a grow-
ing mumber of children bom with low birth
weight survive. This raises the need to map
the mental development of thase children
in order to improve our understanding of
this phenomenon. It is increasingly ob-
served that children with low birth weight
show immaturity in areas of neurocogni-
tive and psychosocial maturation. The peri-
natal burden as well as the multitude and
variability of influencing factors, places chil-
dren with low birth weight in a risk group
for a wide range of neurcdevelopmental
psychopathologies, emaotional-cognitive
deficits, behavioural problems and disrup-
tion of adaptive functions, compared to
children born with normal birth weight.
Frequently are reported slight variations
in speech development, learning difficul-
ties, working memaory, attention disorders
and weakening of executive functions. The
prevalence of psychiatric disorders is 22-
28% in children with low birth weight in
school age, with the highest risk for amdeaty
disorders, ADHD, pervasive developmental
disorders and behavioural disorders. Defi-
cits are also observed in socioemoticonal
and motor development. This raises the
need for subsequent long-term and high-
quality care for these children and the need
to understand the specifics of the develop-
ment of extremely low birth weight (ELBW,
«< 1000g) and very low birth weight (VLBW,
< 1500qg) children. However, at present the
long-term psychological support of these
children is highly inadequate, unsystamatic

Strana 77



Cies a shov Psychial 2021; 117(2): 77-82

uvoD

V posledni dobé se do popfedi zijmu odbornikl dosta-
vi dusevni vyvoj déti s nizkou porodni hmotnosti (NPH;

a je proto nezbytné jeji rozvo) podporovat.
V zavéru jsou shrnuty vysledky studie, Mové
metody v nasledné pedi o déti 5 perinatal-
ni zaté2 v Centru komplexni péde pro déti
5 perinatdlni z4t&8H na Klinice détského
a dorostoveéhoe |ékafstvi Vieobeconé fakultni
nemocnice a 1. lékafské fakulty Univerzity
Karlovy”, v ramci které byly vyletfeny déti
ve véku od 5 do 9 let s velmi nizkou a ax-
trémné nizkow porodnl hmotnostl, Zjistany
byly jemné adchylky ve vivaji, kdy nejvétsi
obtiZe byly shledany v oblastech zrakoveho
vnimani a selektivnl pozornosti, oslabeni
exekutivinich funkcl — obtife pfedeviim
v oblasti pldnovani a organizace, pracovni
paméti a kontrole chovani. Kvantitativni
analyza neprokazala statisticky vyznamny
rozdll v kognitivnim ani socicemodnim vy-
vioji mezi détmi s ENPH a VNPH.

Klitova slova: duSevni vyvoj, velmi nizka
porodnl hmotnost, extrémné nizka porodni
hmotnost, morbidita, komplexni péte.

and calls for further development. In con-
clusion of this article we summarise the
results of the study “New methods in the
follow-up care for children with perinatal
stress in the Centre for Complex Care of
newborn at risk at the Clinic of Child and
Adolescent Medicine of the General Faculty
Hospital and the 17 Faculty of Medicine of
Charles University”, in which they assessed
children aged 5 to 9 with very low and ex-
tremely low birth weight. Small deviations
in development have been identified, with
the greatest difficulty observed in areas of
visual perception and selective attention,
weakening of executive functions — difficul-
ties in planning and organising, working
memory and behavioural control. Quanti-
tative analysis did not show a statistically
significant difference in cognitive or soci-
oemotional development among children
with ELEW and VLEW.

Key words: mental development, very low
birth weight, extremely low birth weight,
maorbidity, complex care.

< 2500 g), nebof se predeviim diky pokrokiim v mediciné

pocty Zive narozenych déti s NPH neustile zvysuji. V roce
2018 dosihl pocet déti s nizkou porodni hmotnosti 6,9 %
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Graf 1. Wywoj novorozenecké, kojenecké a perinatilni mortality®
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ze viech #ivé narozenych déti v CR.' 7 pohledu dusevniho
vyvoje je v ramci vyzkumi vénovina pozornost prede-
viim détem s velmi nizkou (VNPH, < 1500g) a extrémné
nizkou porodni hmotnosti (ENPH, < 1000 g).

Aktudlné se fadime mezi zemé s nejnizsi novorozenec-
kou mortalitou na svété. Casnd novorozeneckd mortalita
(do 7 dni od narozeni) dosahovala v roce 2016 hodnoty
1,18 %w a pozdni novorozenecki mortalita (od 8 do 28
dni) 0,52 K.

Hranice viability se nyni pohybuje mezi 22. a 24. tyd-
nem téhotenstvi a kolem 500 g porodni hmotnosti. Mezi
odborniky se viak vedou diskuse, zda tuto hranici nadale
posouvat, nebot se ukazuje, ze riziko nislednych zdravot-
nich komplikaci, zivainé morbidity & mortality ditéte
stoupd s nizéim gestacnim tydnem a porodni hmotnosti.'?

Zpocitku byla pozomost vénovana predeviim zachra-
né Zivola, tedy snifovini mortality, dile moZnostem léchy
aneonatilni morbidité, i proto se dnes Ceskd republika fadi
s nejlepsi péci o predéasné narozené a rizikové novorozen-
ce. Pofad je viak co zlepSoval. Stile vice se ukazuje, Ze je
nezbyiné vénovat témto détem pédi také v pozdéjsim véku,
snaFit se zajistit jim co nejvyss kvalitu Zivota, coZ znamenz
mimo jiné zaméfit se nejen na éasnou, ale i pozdni morbi-
ditw. Prevalence pozdni morbidity roste dle mnohych studii
s klesajici porodni hmotnosti, tedy skupina déti s ENPH
byvi nejrizikoveéjsi skupinow. - Je ale nezbytné si uvédomit,
#e porodni hmotnost neni jedinym faktorem, ktery pozdni
morbiditu ovliviuje. Je jich nepfeberné mnodstvi — od ge-
netickych predispozic, zralosti CN5, okolnosti téhotenstvi
a porodu ai po casnou morbiditu a kvalitu nasledné lékar-
ské, odborné & rodicovske péde.”

NEUROPSYCHICKA MORBIDITA
DETIi S NPH

V oblasti psychického vyvoje déti s NPH =zistiva stile
fada nezodpovézenych otazek, napfiklad kdy se odchyl-
ky ve vyvoji objevi, jakou budou mit intenzitu, jak nejlépe
jim predchizet, jaké intervence jsou vhodné atd. Psychic-
ky vyvoj kaidého z nds je zcela individudlni. Jsou uriité
mezniky, kterymi by meél zdravy jedinec projit, nicméné
pasmo normy je siroké, a to, co nékteré déti zvladnou jiz
v 10 mésicich, mohou jiné zvlddnout napfiklad ve 12 mé-
sicich &i déle, a stile je to hodnoceno v rimci normy. Dile
prichdzi do dvahy vliv nespocetného mnozstvi dalsich
faktord, které zdarny vyvoj jedince ovliviwji. I vzhledem
k tomu je odhaleni pfipadnych odchylek v psychickém
vyvoji ditéte, a to zejména v raném véku, obtizné.

V soucasné dobé poukazuji odbornici u déti s NPH &im
dal castéji na zvysené ohrozeni Sirokym spekirem neuro-
vyvojové psychopatologie, na deficity v kognitivni, emod-
ni, socidlni a behaviorilni oblasti.*" Ve vétsiné pripadi se
nejedni o zavainé poruchy, spise o mirné odchylky, které
se viak u jednotlivich déti mohou liSit svou intenzitou
i natasovinim. Symptomy se mohou prekryvat, poten-
covat, mit pfechodny charakter, ale také pretrvavat dlou-
hodobé i do konce Zivota. Ackoliv se zpo&itku nemuseji
Zadné odchylky v psychickém vyvoji projevit, neznamenz

to, Ze se nemohou objevit pozdéji, napfiklad v dobé, kdy
jsou na dité kladeny vysSi naroky (napf. v souvislosti se
ikolni dochazkou) nebo diky dozrivani centralni nervove
m“smw_:l.é\,ll.ll

Kognitivni vyvoj

V kognitivni oblasti jsou uvidény previiné lehkeé odchyl-
ky v rozvoji fedi, pracovni paméti, oslabeni exekutivnich
funkci, problémy s ucenim a také poruchy pozornosti, a to
jak u déti s extrémné nizkou porodni hmotnosti (ENPH;
< 1000 g}, tak i u déti s velmi nizkou porodni hmotnosti
(VNPH; < 1500 g) **" Nékteré studie upozorfiuji na nizsi
£i vyrazné nevyviaieny intelekt ** Dané odchylky v kogni-
tivnim vyvoji mohou pretrvavat od détstvi do adolescence
ai do dospélosti®*

Oslabeni kognitivniho vyvoje byvid nejvice patrné
ve skolnim véku, kdy jsou na déti kladeny stile vyssi na-
roky. Mohou se objevit problémy s ufenim. Nékteré studie
dokladaji horsi studijni vysledky u déti s VNPH/ENPH,
a to pfedeviim v oblastech &teni, pravopisu, psani a ma-
tematiky.****'* K horiim studijnim vykonim pak casto
prispivaji privé dani oslabeni v kognitivnim vyvoji, kteri
nebyvaji véas odhalena, a nejsou tak zahdjena potfebni
opatfeni, intervencni programy. £ mirné odchylky se tak
mohou vyvinout zivainéjii obtize & poruchy, jako jsou
specifické poruchy uéeni, které jsou u déti s VNPH/ENPH
castéjsi neili u déti s normailni porodni hmotnosti. Jedna
se predeviim o dysgrafii, dyskalkulii a dyslexii.?5#

[vle je u déti s VNPH a ENPH poukazovdno na opoz-
dény fecovy vivoj. V roce 2010 provedli Barre et al. me-
taanalyzu dostupnych studii a vyzkumi, zabyvajicich se
fecovym vyvojem u déti s VNPH. Obtize se objevuji jak
v receptivni, tak i v expresivni slozce feci, a to nejcastéji
ve Skolnim vékw."” K podobnym zjifténim dosli i Stolt et
al., ktefi analyzovali prevalenci oslabeni feového vyvoje
u déti s VNPH ve véku dvou a péti let. "™ V priibéhu tfile-
tého sledovaciho obdobi se prevalence fecového oslabe-
ni zvyiila a dosihla statistické vyznamnosti v porovndni
$ kontrolni skupinou. Zatimco u dvouletych déti s VNPH
se prevalence oslabeni fe¢ového vyvoje pohybovala mezi
16 a 18 %, v kontrolni skupiné mezi 8 a 10%. Po vyloude-
ni déti 5 neurologickymi problémy nebyl jiZ rozdil statis-
ticky vyznamny. Ve véku 5 let viak byla u déti s VNFH
prevalence mezi 20 a 27 %, v kontrolni skupiné 10%, kdy
i po vylouceni déti s neurologickymi problémy byl rozdil
statisticky viznamny."® [ zde se znovu ukazuje, jak je dile-
Zité pribézné sledovani déti s nizkou porodni hmotnosti,
a to nejen x hlediska fecového vyvoje. Cim dfive se podafi
jednotlivé vyvojové odchylky odhalit, tim dfive mohou byt
zahdjena potfebni opatfeni, intervenéni programy, a lze
tak leckdy predejit mnohem zavainéjsim problémim.

Kognitivni funkce a jejich efektivni uplatnéni souvisi
také s funkcemi exekutivnimi. Stile Castéji jsou studovany
z diivodu jejich zisadni role pfi problémech s chovinim
a uéenim."” Hlavni deficity u déti s VNPH/ENPH jsou
zminoviny previiné v oblastech plinovani a organizace,
pracovni paméti, pozornosti, kognitivni flexibilité, v inhi-
bicnich procesech a kontrole chovini a emoci ™= Scolt
et al. upozornuji u déti s VNPH predeviim na poruchy
pracovni paméti, se kterymi souvisi poruchy pozornosti
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a problémy se seberegulaci® Nékteré studie se pfednost-
né zaméfuji na oslabeni pracovni pameti u déti s nizkou
porodni hmotnosti, jelikoZ pracovni pamét, schopnost
udrzeni informaci v paméti za acelem splnéni uréitého
tikold, je klicem napriklad k feieni problémi, nasledovini
instrukci apod ® Oslabeni pracovni paméti tedy mize vést
nejen k horsim studijnim vysledkiim, ale i dalsim problé-
mim v oblasti kognitivni i behavioralni**

Mezi nejsilnéjsi prediktory pozdéjsiho kognitivniho
vykonu u déti s nizkou porodni hmotnosti patfi nejen
uroven poskytnuté somaticke péce, vzdélavani rodicth, ale
také viasné zachyceni odchylek ve vyvoji a naplinovini
podpiirnych opatfeni a intervenci.

Socloemoéni vyvo)
V socioemoénim vyvoji se nejcastéji jednd o odchylky
v oblasti socidlné-emocénich kompetenci, naruseni adap-
tivnich funkci, problémy v regulaci chovini a emodi,
internalizované obtize (vyhybavost, somatizace, tzkost
a deprese) a externalizované obtiZe (impulzivita a hyper-
aktivita, opozicni a vedorovité chovini, agrese), poruchy
autistického spekira®® Jelikoi maji détis VNPH a ENPH
vétéi vulnerabilitu k obtizim s pozornosti, hyperaktivitou
i impulzivitou, maji ve srovndni s détmi s normdlni po-
rodni hmotnosti zvyiené riziko diagnozy ADHD. 55
Ve skupiné s ENPH tato pravdépodobnost stoupd. Tak-
téx u déti s VWNPH a ENPH castéji pretrvavaji symptomy
ADHI az do adolescence.™ Prevalence dusevnich poruch
u déti s VINPH v obdobi skolniho véku je v rozmezi 22 ai
28%. Nejvysii riziko je pravé pro ADHID, dile pak poru-
chy chovini, pervazivni vivojové poruchy a uzkostné po-
ruchy.*#2

U déti s VINPH a ENPH je vyskyt poruch autistického
spekira v rozmezi 3,65% ak 8 %.** Hrdlicka et al. v roce
2012 prinesli prehled dosavadnich zahranicnich studii,
které hypotézu o zvyieném vyskytu poruch autistického
spekira u déti s nizkou porodni hmotnosti podporuji.
V bézné populaci se hovori o 1%. Ackoliv se jednotlivé
studie zaméfené na vyskyt PAS u déti s NPH li&i ve sveé
kvalité i metodologii, je zfejmé, Ze déti s VNPH/ENPH
jsou rizikovou skupinou a mély by byt prospektivné kli-
nicky sledovany® Dle Zeského vyzkumu Dudové et al.
z roku 2014 vyplynula prevalence poruch autistického
spekira u predcasné narozenych déti/déti s nizkou porod-
ni hmotnosti 12,9 %.7

V rimci socivemocniho vyvoje poukazuji nékteré stu-
die také na vyssi vyskyt depresivni symptomatiky, nizsi
sebehodnoceni, uzkostné poruchy (napf. specificke fobie
a separacni izkostnd porucha).5>*® Dle vyzkumu Nomury
et al. maji dospéli jedinci, ktefi se narodili s VNPH, zvyie-
né riziko pro depresivni a uzkostné poruchy zvlasté v pri-
padé, Ze jejich rodice take trpi depresi nebo azkosti® To
poukazuje na interakei genetickych a environmentalnich
faktori a ziroven na vyznam programi mirnicich dopady
dusevniho onemocnéni rodiéh na vivoj jejich déti.

Taktéz obtife v socicemofnim vyvoji mohou pretrva-
vat nejen béhem pfedikolniho a $kolniho obdobi, ale v né-
kterych pfipadech az do adolescence &i dospélosti. | zde je
proto velmi dilefité zachytit tyto obtiZe co nejdfive a za-
hajit vhodnou intervenci.
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Motoricky vyvo]

Motoricky vyvoj je jednim z vyznamnych zdkladnich ka-
mend pro zdirny psychicky vyvoj, af jiZ na urovni kogni-
tivni, emoéni, socidlni, & motivaéné volni. Harmonicky
motoricky vivej umoziuje ditéti samostatné prozkoums-
vat své okoli, zapojovat se do spolecenského déni a vnimat
nové podnéty, které napomdhaji spravnému psychickému
vyvoji? Také zde je u déti s nizkou porodni hmotnosti
pozorovino oslabeni. Znovu se jednd spife o mirné od-
chylky, a to predeviim v oblastech jemné motoriky, vizu-
omotorickeé koordinace a integrace,'%*1-%

Napfiklad dle studie Feder et al. dosihly déti s VNPH,
oproti détem s normélni porodni hmotnosti, v pribéhu
prvniho roku Skolni dochazky slabsich vysledki v oblasti
zrakové percepee, koordinace oko-ruka, manipulace prs-
tih." Oslabeni vizwo-motorickych schopnosti u déti s NPH
doklida take studie Pietz et al., kdy byly porovnavany vyko-
ny sedmiletych déti s nizkou porodni hmotnosti (< 2500 g)
a déti 5 normalni porodni hmotnosti.® Méné casto jsou
mifioviny poruchy koordinace pohybi. Napfiklad ve stu-
dii Diavis et al. byly obtize s koordinaci pohybi shlediny
u 9.5% déti s ENPH ve vékn 8-9 let, u déti s normilni po-
rodni hmotnosti jen u 2%. Jak jiz bylo zminéno viSe, moto-
ricky vyvoj je jednim ze zikladnich kameni pro kognitivni
vyvoja v ramci této studie bylo oslabeni koordinace pohybi
velmi asto spojeno také s oslabenymi kognitivnimi funkce-
mi, nizSimi akademickymi vykony a problémy v chovini ®

Podobné jako u kognitivniho a socicemocniho vyvoje
se mohou oslabeni v motorickém vyvoji objevit v détském
véku a pretrvivat do obdobi adolescence &i dospélosti®™
[ zde je nezbytné odhalit oslabeni v motorickém vyvoji co
nejdfive a zahdjit vhodnou intervenci®®

PSYCHOLOGICKA PECE O DETI

S NIZKOU PORODNIHMOTNOSTI
VCR

Je ziejmé, Ze adekvitni a optimilni vyvoj déti nezalefi
pouze na genetice, zdravotni péci, pritbéhu zrini ani ri-
zikovych faktorech typu nizké porodni hmotnosti. Vy-
znamny je také vliv prostfedi, ve kterém dité vyrista,
péce a vychova rodicl/peovateld, dilezitost informovini
a vzdélivini rodicll, moZnosti terapie, podpirnych pro-
gramil apod. Svitj nezastupitelny podil ma také psycholo-
gicka péce, predeviim v podobé kontinualniho sledovini
vyvoje ditéte, diky emui je moZneé véas zachytit odchylky
v psychickém vyvoji a zahdjit intervenci.

Nyni je psychicky vyvoj ditéte sledovin pouze do 2 let,
aviak v takto raném véku neni moZné stanovit presnou
prognozu psychického vyvoje. Teprve v souvislosti s po-
stupnym dozrivinim centrilni nervové soustavy, se Zvy-
Sujicimi se ndroky kladenymi na dité, zejména pak v ob-
dobi Skolni docharky, pfipadné v casné dospélosti, se
teprve mohou nékteré poruchy &i odchylky psychického
vyvoje objevit nebo se pritbéiné ménit. ™" Ve studii Saigal
et al. byl psychicky vyvoj u 52% déti s ENPH hodnocen
ve 4 letech v normé, pfi druhém hodnoceni v 8 letech to
bylo jiz jen 31 % déti
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Dosavadni nasledna psychologicka péce o déti s nizkou
porodni hmotnosti a jejich rodiny je viak bohuzel proza-
tim nesystematicka, nedostatecnd, neni viude dostupna
a li#i se svou irovni. V Ceské republice je priibéiné sle-
dovini dusevniho a psychomotorického vyvoje psycho-
logem stile bohuzel spise vyjimkow Stejné tak nisledna
péce a odborna pomoc pro rodinu ditéte s perinatilni za-
tii je nedostatecnd.

Je nezbytné si uvédomit, Ze perinatilni zité% je pro-
blematikou nejen zdravotnickou, ale i psychologickou,
spolecenskou, socidlni a pedagogickow. Vetahuje se nejen
k ditéti, ale i k jeho rodiné a Sirsimu okoli. Pée a odbor-
ni pomoc pro rodinu ditéte by tak zcela jisté méla byt
nedilnou soudisti péce o dité s perinatilni zatézi. Napii-
klad u matek nedonosenych déti se astéji objevuji pocity
viny a selhini, které¢ mohou negativné ovlivnit chovani
matky, jeji schopnost spravné reagovat na dité, coZ mize
vést k naruseni optimilniho interakéniho chovini mezi
matkou a ditétem, které je jednim z vyznamnych faktort
ovliviwjicich dalSi vyvoj ditéte.5'2%

V ideilnim pripadé by meéla byt péce o déti s perinatil-
ni zitéZi zajisténa tymem, kiery by zahrnoval specialisty
z riiznych obord lékafstvi (napf. pediatrie, oftalmologie,
kardiologie, neurologie, rehabilitace), ddle logopedy, psy-
chology a psychiatry, specidlni pedagogy, socidlni pracov-
niky apod ®™* Pro feeni specifickych problémi a prede-
viim pro zdimy nejen psychicky vyvoj ditéte s perinatilni
zdtézi, ale celkové prospivani, by méla byt détem a rodi-
nim poskytovina komplexni pége, coZ bude moiné pouze
v pripadé, ze budou vznikat nova vyvojovd centra, inter-
vencni programy, rizikové poradny a bude podporovina
dlouhodobd multioborova spoluprice.

VYZKUMNY PROJEKTV CR

V letech 2015/2016 probéhl vyzkumny projekt .Nové me-
tody v nisledné péci o déti s perinatilni zitézi v Centru
komplexni pée pro déti s perinatilni zatézi na Klinice
détskeho a dorostového lékafstvi Vieobecné fakulini ne-
mocnice a 1. lékarské fakulty Univerzity Kardovy®, ktery
byl podpofen norskymi fondy. Jednalo se o rozsahly pro-
jekt, ktery byl zaméfen na rozvoj multidisciplinirni péce
pro déti s perinatilni zatézi. Konkrétné se jednalo o obo-
ry: pneumologie, rehabilitace, psychologie a psychiatrie,
pediatrie — antropometrie. Hlavnim feitelem projekiu
byla MUDr. Daniela Markowvi.

Diléim cilem bylo zmapovini psychického vyvoje déti
v pfedskolnim a mladSim Skolnim véku s VNPH a ENPH.
Vyzkumny soubor tvofilo celkem 120 déti (74 predskol-
niho a 46 mladéiho skolniho véku). Socicemodni a ko-
gnitivni vyvoj byl zmapovin vybranymi subtesty z IDS
(Intelligence and Development Scales), NEPSY II (Dewe-
lopmental Neuropsychological Assessment - IT}, dile bylo
vyufito CPT (Conners Continuous Performance), TKF

(Rey-Osterriethova komplexni figura) a skila pro hodno-
ceni exekutivnich funkei u déti — BRIEF (Behavior Rating
Inventory of Executive Function). Viechny déti byly sle-
doviny a terapeuticky vedeny v Centru komplexni péce
pro déti s perinatalni zité#i ma KDDL VEN a 1. LF UK
v Praze. Nejvyraznéjsi oslabeni byla pozorovina ve vywvoji
zrakového vnimini, selektivni pozornosti, planovini a or-
ganizace, pracovni paméti a kontrole chovini, stile viak
v pdsmu Sirsi normy a bez statisticky vyznamného rozdilu
mezi détmi s VNPH a ENPH.* Z vysledki vyzkumu se
miizeme domnivat, Ze péce rodicl a odborniki mitze na-
pomoc zdamému vyvoji ditéte, nebof viechny déti, ktere
byly v rimci vyzkumu testoviny, byly sledoviny v Cent-
ru komplexni péée pro déti s perinatalni zitézi na KDDL
VFN a 1. LF UK v Praze, a byla jim tak poskytowvina vy-
borna péce, které se bohuzel viem détem s NPH vidy ne-
dostane.

Ackoliv nebyly shleddny statisticky vyznamné rozdily
mezi détmi s ENPH a VNPH ani vyrarni oslabeni v ko-
gnitivnim &i socioemodni vyvoji, zistivi nizkd porodni
hmotnost stile rizikovym faktorem pro budouci vyvoj
déti a je nezbyiné se nadile tomuto tématu vénovat. Ak-
tuilné probihd analyza dat kontrelniho vezorku, kdy bylo
vySetfeno 50 pfedikelnich a 50 mladSich skolnich déti
s porodni hmotnosti = 2500 g, doposud bez psychologicke
a psychiatricke péce.

ZAVER
Déti s VNPH a ENPH maji vétsi vulnerabilitu k vyvojo-
vym odchylkim v kognitivni, behaviorilni, motoricke
i socioemoéni oblasti. I kdyz dle dosavadnich studii pre-
vazuji spise mirnéjsi odchylky nad vaznymi poruchami, je
zfejmé, Ie nékterd oslabeni mohou pretrvavat do obdobi
adolescence Ci dospélosti a pfi nedostatetné véasné inter-
venc mohou zménit nejen svou intenzitu, ale i podobu.
Dlouhodobé sledovdni miZe napomoci k minimalizaci
rizik a zajisténi optimilniho vyvoje ditéte s perinatilni
zatézi. Bohuzel v soucasné dobé je nasledna systematicka
psychologicka péfe spise vyjimkow

Vyvoj déti s perinatilni zatéZi je ovlivnén vysokym
poctem riznych faktori, které se prolinaji napfic nejriz-
néjsimi obory. Je proto nezbytné, pro dosageni co nejvyssi
kvality Zivota déti s nizkou porodni hmotnosti, poskyt-
nout témto détem a jejich rodinim komplexni a prede-
viim dlouhodobou péci

Spolu se zvysujicim se poftem prezivajicich déti se stile
niZsi porodni hmotnosti stoupd také potfeba daldiho zma-
povini dusevniho vyvoje téchto déti. Pro lepéi pochopeni
celé problematiky je Zidoud podporovat daldi vyzkumy
v této oblasti nejen u déti v raném wéku, ale také u ado-
lescentii a dospélych, ktefi se narodili s nizkou porodni
hmotnosti. Vliv a disledky nizké porodni hmotnosti mej-
sou pro tato obdobi stile dostatecné popsdna.
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funkce. Vysledky DDST se v této komponenté shodo-
valy s vysledky komponenty pro hodnoceni dynamické
a statické rovnovahy z testu MABC-2.

Spolecné s pohybovou slozkou MABC-2 byly v ram-
ci komplexniho posouzeni motorickych schopnosti déti
posuzovany i psychické faktory. Cilem bylo zjistit,
které vlastnosti v chovani ditéte mohly ovlivnit jeho
vykon pii testovani.

Castym projevem byla rozptylenost, impulzivita a
piilisna aktivita. Rada déti preceiiovala své schop-
nosti, nebo naopak neméla potiebnou vytrvalost
a soustiedéni k tomu, aby testy spravné provedla.

Casta porucha rovnovahy byla zpiisobena mnoha
faktory. Rovnovaha patii mezi koordina¢ni schopnosti
ak jejimu provedeni je tieba vyvazené svalové aktivi-
ty agonistli a antagonistdi. Nezbytna je téZ pozornost
a koncentrace, tedy vlastnosti, které tyto déti Casto
postradaji, coz se pti provadéni testl vyznamné proje-
vovalo.

Nesoustfedéni a vadné drZeni téla 1ze oznacit za
hlavni divody nedostate¢ného splnéni uloh rovnovahy.
Nejcastéjsimi  kineziologickymi projevy vadného
drZeni t¢la jiz v ptedskolnim véku byvaji ochablé a vy-
klenuté biisko, kulata zada a vystouplé lopatky. Tento
nalez vede k porucham polohocitu a pohybocitu, k na-
ruseni pohybovych koordinacnich schopnosti déti, coz
se nasledné projevilo v nejniz$im hodnoceni statickych
a dynamickych tkold.

Obr. 10.6 Vadné drzeni téla u skolniho ditéte, jizva je po
ligaci PDA

Necekanou komplikaci testovani byla ¢asova naroc-
nost. Provedent testl za béznych asi 2040 minut zvladl
z déti jen malokdo. VySetiovani se Casto prerusovalo
pro jejich uzkostnost, nezbytné povzbuzovani rodici,
unavnost, nesoustiedénost, ale i nejistotu pii samostat-
né praci na zaklad¢ jejich celkové nevyzralosti.

Pti ovlivnéni pohybovych nedostatkd u déti je role
rodicii zasadni a nezastupitelna. Po ukonceni nezbytné
fyzioterapie vSak déti velmi ¢asto nemaji dostatek po-
hybové aktivity a pohybové stradaji. Jejich vyvojové
poruchy motoriky tak mohou pietrvavat dale, nejcas-
t¢ji ve formé dyspraxie (DCD, developmental coordi-
nation disorder — developmental dyspraxia).
Dyspraxii trpi podle riiznych zdroji 6-10 % lidi.
konna (exekutivni) porucha, charakterizovana:

+ poruchami selektivni hybnosti, poruchou postu-

ralni adaptace,

 poruchami rovnovahy, silového ptizptisobent,

porusenou relaxaci,

+ poruchami plynulosti, rychlosti a rytmu pohybu,

+ poruchami pohybového odhadu.

Vysledky testii v obou vékovych skupinach bohuzel
jednoznacné ukazaly dlouhodobou absenci pohybo-
vych aktivit ve volnocasové dobé. Proto byla ergo-
terapeutem a fyzioterapeuty vypracovana individualni
doporuceni pro rodice vSech déti obou veékovych
kategorii. Specialni doporuceni pro zlepSeni rovnovaz-
nych funkci byla predana rodictim.

V pohybovém vzd€lavani je tfeba pokracovat, Casto
cely zivot, protoze nezralost a jeji dyspraktické disled-
Ky si déti mohou nést celoZivotné.

10.3.3 Psychologie

Hodnoceni socioemoc¢niho a kognitivniho vyvoje
u skupiny velmi (VLBW) a extrémné nezralych déti
(ELBW)

Lucie Svandovd, Radek Ptacek, Daniela Markovd,
Martina Vitukova

Vysledky aktualnich vyzkumi prokazaly negativni
dopad nezralosti i nizké porodni hmotnosti na
neurokognitivni a psychosocialni zrani. Zavaznost
postizeni psychického vyvoje se vSak podle jednotli-
vych studii lisi. Nékteré studie dokladaji u déti s velmi
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nizkou (VNPH, < 1500 g) a extrémné nizkou porodni
hmotnosti (ENPH, < 1000 g) stiedné zavazné az za-
vazné problémy v kognitivnim, motorickém i socio-
emoc¢nim vyvoji, kdy intenzita oslabeni Casto korelu-
je s mirou nezralosti/porodni hmotnosti. Podle dal§ich
studii se jedna spiSe o lehké odchylky ve vyvoji. Nej-
Cast&ji jsou zminovana oslabeni ve vyvoji feci, poru-
chy pozornosti a paméti, oslabeni exekutivnich funk-
ci a snizeny intelekt. V oblasti socioemoéniho vyvoje
byvaji patrné snizené socioemoc¢ni kompetence, poti-
ze s regulaci a ovladanim emoci a chovani. Dan osla-
beni mohou pfetrvavat i do adolescence ¢i dospélosti.
V ramci vyse uvedeného projektu jsme zkoumali psy-
chicky vyvoj déti v predSkolnim a mlads$im Skolnim véku
s velmi nizkou (VNPH, < 1500 g) a extrémné nizkou
porodni hmotnosti (ENPH, <1000 g). Vyzkumny soubor
tvofilo celkem 150 déti, z nichz u 120 déti (80 %) se
podarilo vySetfeni dokoncit (74 predskolniho a 46 mlad-
siho $kolniho véku) (tab. 10.4). Vylouceny byly déti
s tézkymi smyslovymi vadami, déti s mutismem ¢i s t€z-
kym stupném poruchy autistického spektra (PAS).

Tab. 10.4 Vyzkumny soubor

Predskolni Mladsi skolni
Porodni | vék vk Celkem
hmotnost

N % N % N %
ENPH 45 60,81 | 33 71,74 78 65
VNPH 29 39,19 | 13 28,26 42 35
Celkem 74 | 100,00 | 46 | 100,00 | 120 100

Socioemocni a kognitivni vyvej byl zmapovan vy-
branymi subtesty z IDS (Intelligence and Development
Scales), NEPSY II (Developmental Neuropsycholo-
gical Assessment — II), dale bylo vyuzito CPT (Con-
ners Continuous Performance), TKF (Rey-Oster-
riethova komplexni figura) a Skila pro hodnoceni
exekutivnich funkci u déti BRIEF (Behavior Rating
Inventory of Executive Function). VSechny déti byly
dlouhodobé sledovany a terapeuticky vedeny v CKP.

Kvantitativni analyza neprokazala statisticky
vyznamny rozdil mezi pied$kolnimi détmis VNPH a
ENPH v kognitivnhim vyvoji (p = 0,711) ani v ob-
lasti exekutivnich funkci (p = 0,510). Stejné tak nebyl
nalezen statisticky vyznamny rozdil mezi mlad- $imi
Skolnimi détmi s VNPH a ENPH v kognitivnim

vyvoji (p = 0,345) ani v oblasti exekutivnich funkei (p
= 0,175). Nejvyraznéjsi oslabeni byla v obou sku-
pinach pozorovana ve vyvoji zrakového vnimani,
selektivni pozornosti, plinovani a organizace, pra-
covni paméti a kontrole chovani, bez statisticky
vyznamného rozdilu mezi détmi s VNPH a ENPH.
Nebyly nalezeny statisticky vyznamné rozdily ani v
socioemoénim vyvoji u predskolnich déti s ENPH a
VNPH (p = 0,284). Podobn¢ u déti v mladsim skolnim
veéku (p = 0,135), vysledky jsou podrobné&ji uvedeny v
tabulce 10.5.

Kognitivni i socioemo¢ni vyvoj déti v nasem soubo-
ru celkoveé odpovidal pasmu $irsi normy. K piesné;jsi-
mu porovnani vysledkll naseho souboru s béznou popu-
laci aktudln€ probiha analyza dat kontrolniho vzorku,
kdy bylo vysetfeno 50 predskolnich a 50 mladsich $kol-
nich déti s porodni hmotnosti > 2500 g, doposud bez
potieby psychologické ¢i psychiatrické péce.

Jednim z dGvodu, pro¢ nase studie neukazala zavaz-
n¢jsi oslabeni v kognitivnim ani socioemoc¢nim vyvoji
u déti s VNPH ani ENPH, bylo pravdépodobné vyra-
zeni nejrizikovéjSich déti se sniZenou schopnosti
spoluprace béhem vySetieni (t¢zké smyslové poruchy,
PAS, mutismus apod.).
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Tab. 10.5 Vysledky vybranych subtestd

Predskolni vék Mladsi skolni vék

Prt;lmérny vazeny t P PrL‘l’Jmérny vazeny t P

skor skor

ENPH VNPH ENPH VNPH
IDS - 1IQ 98,38 | 97,00 | t(72)=0,372 | 0,711 95,12 | 99,92 | t (44) =-0,956 | 0,345
IDS selektivni pozornost 9,16 8,31 | t(72)=1,213 0,229 7,52 | 8,38 |t(44)=-0,982 | 0,331
IDS receptivni re¢ 9,20 9,48 | t(72) =-0,447 | 0,656 10,18 | 10,92 | t (44) =-0,670 | 0,506
IDS expresivni reC 9,27 8,97 | t(72) = 0,446 0,656 9,70 | 8,54 | t (44) = 1,068 0,291
NEPSY Il 8,64 9,45 | t(72) =-1,078 | 0,284 9,58 | 8,31 | t(44)=1,522 0,135
rozpoznavani emoci

Panlwérny ¢ p Prl‘]r?érny ‘ p

T-skor T-skor
BRIEF inhibice 49,22 | 47,69 |t (72) =0,685 0,495 52,38 | 49,33 | t (42) = 0,769 0,446
BRIEF presun pozornosti 50,87 | 50,03 | t(72)=0,315 0,754 53,28 | 49,83 |t (42) =0,810 0,422
BRIEF emocni kontrola 52,78 | 49,59 | t(72)=1,313 0,191 55,25 | 54,67 |t (42) = 0,166 0,868
BRIEF - globalni 51,71 49,90 | t(72) = 0,662 0,510 55,38 | 49,83 | t(42)=1,378 0,175
exekutivni kompozit

Vysledky podporuji nutnost zamérit se na dalsi
vyzkumy v dané oblasti, a to nejen v détském véku,
ale i u adolescentt a dospélych, nebot’ podle mnohych
studii mohou oslabeni pfetrvavat. V soucasné dobé
probihé testovani kontrolni skupiny 100 stejné starych
déti, které byly narozeny v terminu, bez perinatalni
zatéze.

10.3.3 Hodnoceni vysledku vysetfeni
dvouletych déti s porodni hmotnosti
pod 1500 g

Daniela Markova, Pavia RauSova, Evzenie Knézii,
Blanka Zlatohlavkova, Jan Smisek

V korigovanych dvou letech bylo vySetieno 75 % déti
s porodni hmotnosti mén¢€ nez 1500 g, propusténych z
neonatologického odd€leni VFN a pftijatych do sle-
dovani CKP v letech 2012-2016 (92,5 % pod 750 g,
85 % 750-999 g a 65 % 1000-1499 g). Nizky podil
déti ztracenych ze sledovani ve skupiné novorozenct
extrémné nizké porodni hmotnosti (jen 11 % déti s
porodni hmotnosti pod 1000 g) nas opraviiuje pova-

zovat vysledky za validni — riziko zavazného postizeni
klesa se zvysujici se hmotnosti a také nepiimo doklada
potiebu specializované péce. Vice nez tietina nevyset-
fenych déti velmi nizké porodni hmotnosti (35 % s po-
rodni hmotnosti 1000-1499 g) pravdépodobné svéd¢i
o tom, Ze tyto déti béhem prvnich dvou let specializo-
vanou péci nepotiebovaly.

10.3.4 Vysetreni plicnich funkci
u nespolupracujicich déti

Jana Tukovd, Petr Kotétko, Daniela Markovd, Jan Sulc

Strukturalni a funkéni abnormity plicniho paren-
chymu a dychacich cest u pred¢asné narozenych déti
vedou k rozvoji dlouhodobé ventila¢ni poruchy a
mohou vyznamné zhorSit mechaniku dychani. Me-
tody vySetfeni plicnich funkci u nespolupracujicich
déti (tj. u déti v kojeneckém a batolecim véku) umoz-
nuji ¢asné zhodnoceni typu a zavaznosti ventila¢ni
poruchy.

V Centru komplexni péée VFN v Praze bylo pro-
vedeno funkéni plicni vySetieni u 74 piedcasné
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Abstract: Attention deficit hyperactivity disorder (ADHD) is a neurodevelopmental disorder
that often persists in adultheod. It is defined by inattention and/or hyperactivity—impulsivity.
ADHD is associated with many comorbidities, including eating disorders (EDs). In the last
decade, studies have reported that ADHD is linked with binge EDs, bulimia nervosa, and
anorexia nervosa. Many postulates have been proposed to explain the association: 1) impul-
sive behavior in ADHD patients leads to disordered eating behavior; 2) other psychologic
comorbidities present in ADHD patients account for eating behavior; 3) poor eating habits
and resulting nufritional deficiencies contribute to ADHD symptoms; and 4) other risk factors
commeon to both ADHD and EDs contribute to the coincidence of both diseases. Additionally,
sex differences become a significant issue in the discussion of EDs and ADHD because of the
higher incidence of bulimia nervosa and anorexia nervosa in females and the ability of females
to mask the symptoms of ADHD. Interestingly, both EDs and ADHD rely on a common neural
substrate, namely, dopaminergic signaling. Dopaminer gic signaling is critical for motor activity
and emotion, the latter enabling the former into a combined motivated movement like eating.
This linkage aids in explaining the many comorbidities associated with ADHD. The intercon-
nection of ADHD and EDs is discussed from both a historical perspective and the one based
on the revealing nature of its comorbidities.

Keywords: ADHD, eating disorders, obesity, disordered eating, dopamine, motivation

Introduction

Attention deficit hyperactivity disorder (ADHD) is a neurodevelopmental disorder
characterized by an age inappropriate level of attention, irnpulsivity, and hyperactivity.!
The prevalence of ADHD is ~5.3% in the pediatric population and 3.4% in the adult
population.?® Treatment for ADHD includes cognitive behavioral therapy and phar-
macologic treatment. The drug of choice is methylphenidate, a psychostimulant. Other
drugs include amphetamine and nonpsychostimulant drugs, such as atomoxetine and
guanfacine.*

Interestingly, ADHD is rarely present as an isolated disorder. Previous studies have
reported that ~70% of ADHD patients display at least one other comorbid disorder or
specific neurological problems.®” In the last decade, researchers report a significant
coincidence of ADHD and eating disorders (EDs).*®° The EDs mostly associated with
ADHD are binge eating disorder (BED) and bulimia nervosa (BN). BED is character-
ized by recurrent binge eating episodes and associated feelings of guilt and lack of
control. BN is characterized by recurrent binge eating episodes followed by self-induced
vomiting or other compensatory behavior. Anorexianervosa (AN) is characterized by
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distorted body image and excessive dieting.! Although the
link between AN and ADHD is more controversial, some
studies suggest an association between the two.!®

Other psychiatric comorbidities of ADHD include con-
duct disorders, oppositional defiant disorders (ODDs), mood
disorders, anxiety disorders, learning disabilities, mental
retardation, Tourette’s syndrome, borderline personality
disorders, etc.'! In this extensive literature review, Biederman
et al proposed that ADHD patients with different comorbidi-
ties represent unique subgroups with different clinical courses
and require different treatment strategies. Since 1991, many
researchers have echoed this belief.!!

In addition to psychiatric comorbidities, ADHD is asso-
ciated with devastating health outcomes: substance abuse,
suicide, physical injuries, risky sexual behavior, obesity, dia-
betes type 2, hypertension, higher health care visits, and early
mortality.'#'* Although the reason behind these associations
is not ¢clear, impairment of executive function in patients with
ADHD is hypothesized to be the most simple explanation.!*
Thus, they are unable to plan and execute healthy behav-
iors, including caring for their own hygiene and health. The
adverse health outcome mostly related to disordered eating
is obesity. Besides this, it is unclear whether ADHD may be
connected with specific changes in somatic growth.’>"

The topic of sex differences in ADHD also becomes
significant. In pediatric populations, ADHD is estimated to
be three times more common in boys than in girls. In adults,
the incidence of ADHD is similar in both sexes.!® Males with
ADHD are more likely to externalize their symptoms, and
females are more likely to internalize their symptoms. '
Compounding these observations some believe that, in real-
ity, the prevalence of ADHD in girls is higher than reported,
because of their ability to better “mask” their symptoms
during childhood.” BN and AN are disorders that mainly
affect females. The phenomena that ADHD is underdiag-
nosed in girls and EDs are more prevalent have clinical
implications.

Eating patterns and nutrition for
subjects with ADHD

Recent studies have found a significant link between the
ADHD and an abnormal dietary pattern, ie, the consumption
of “junk food” and nonadherence toa “traditional” three-meal
daily diet. The first of'such studies was the Raine study, which
analyzed the eating patterns of 1,799 adolescents.” Of the
participants, 115 adolescents were found to have ADHD.
Subjects were classified as “western” or “traditional” at the
14-year follow-up after birth. The western diet pattern was

linked with higher intake of fat, sugar, and sodium and lower
intake of omega-3 fatty acids, fiber, and folate. The study
found that the subjects with ADHD symptoms were more
likely to have a western style diet than a traditional healthy
diet (odds ratio [OR] =2.21), potentially suggesting dietary
problems, which may be associated with processed foods.
Similar to the Raine study, a Korean group studied the
dietary patterns of children with ADHD.* The four dietary

LR

patterns discovered were “seaweed-egg”, “traditional-
healthy”, “traditional”, and “snack”. The seaweed-egg pattern
was characterized with high intakes of fats and sweets. The
study found a significant association between the ADHD and
the seaweed-egg dietary pattern. Another Korean study of
12,350 participants reports a significant association between
ADHD and unhealthy foods, such as soft drinks, westernized
fast food, and instant noodles.* Our group studied the eating
behaviors of premedicated newly diagnosed ADHD boys
using structured interviews of parents. We found that patients
with ADHD are more likely to skip breakfast and dinner
and have more than five meals throughout the day. We also
found that these disruptive dietary patterns were accompa-
nied by diminished consumption of fruits and vegetables and
increased consumption of sweetened beverages.? Even prior
to the Raine trial, many nutritional deficiencies had been asso-
ciated with ADHD.* Iron deficiency and low serum ferritin
levels have been linked to ADHD and impaired cognitive
behavioral development.”-* Zinc deficiency, especially in
the Middle East, has also been associated with ADHD. Zinc
is an important cofactor implicated in the metabolism of
doparmine, a neurotransmitter involved in ADHD pathophysi-
ology. Arnold et al reported that zinc supplementation
decreased the optimal dose of amphetamine treatment.*"!
Consumption of food additives and artificial sweeteners has
been reported to contribute to abnormal levels of hyperactiv-
ity in developing children.* Considerable research has been
devoted to the omega-3 and -6 polyunsaturated fatty acid
(PUFA) supplementation. Similar to zinc, polyunsaturated
fatty acids are also involved in neuronal development and
have protective effects against ADHD symptoms.”**° As a
result of the previous findings, there has been an interest for
dietary interventions with hopes of improvement in symp-
toms or prevention of ADHID in children.®®

Coupling of obesity and ADHD

The link between ADHD and disordered eating behavior is
evident by the observation that obesity is more prevalent in
individuals with ADHD compared to the general population.
Altfas was the first to describe the comorbidity of the two
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disorders.”” Altfas found an unusual prevalence of ADHD
(27.4%) among obese adults. After treatment of symptoms,
weight loss was greater in the treated ADHD cbese adults com-
pared to non-ADHD obese adults.” Shortly after, two other
groups reported similar finding in hospitalized obese children
and obese wornen. Further studies reported that obese patients
with ADHD had predominantly inattentive symptoms.?®*?

The comorbidity was later supported by massive com-
munity surveys, smaller clinical cross-sectional studies, and
some longitudinal studies. A large cross-sectional study of
43,297 US adolescents revealed a statistically significant
adjusted OR of 1.5." Similar results were found in adoles-
cent population of 9,619 adolescents aged.® A study with
1,633 adult German participants found that the prevalence
of ADHD was 9.3% in individuals who are obese. This
abnormally high prevalence was not observed in overweight
(3.8%) and normal weight individuals (4.3%). Conversely,
the study reported that participants with ADHD were twice
as likely to be obese than the general population (22.1%
vs 10.296).4 Furthermore, Cortese et al found that obese
adults were more likely to have had a diagnosis of childhood
ADHD in the past. Notably, their study consisted of 34,653
face-to-face interviews of young adults and also found that
impulsive and inattentive symptoms, but not hyperactive
symptoms, mediated the association.*? Also notable was a
33-year longitudinal study of 207 participants, by the same
author, which found that men who had childhood ADHD
had higher BMI and obesity rates.*

Other smaller cross-sectional studies of children and ado-
lescents seeking treatment for ADHD suggest a comorbidity
between higher BMI and ADHD. A cross-sectional study by
a group in Poland examined boys aged 618 years who were
diagnosed with ADHD and demonstrated that overweight
status but not obesity was statistically significant in the
ADHD group.* Another study of 158 children with ADHD
aged 6-16 years found that patients with ADHD had a higher
prevalence of obesity. The study also found that the patients
with combined subtype of ADHD were significantly more
likely to be obese and overweight compared to those with
only inattentive or only hyperactive symptoms.*

A possible explanation for the comorbidity between
the two disorders is a common genetic and neurobiological
pathway. Obesity genes in the pathways of dopaminergic
circuitry, such as FTO (fat mass—and obesity-associated
variant) and melanocortin 4 receptor, have been associated
with ADHD.** A case study reported that a 13-year-old
obese boy with ADHD (BMI =47.2) and a melanocortin 4
receptor mutation showed a dramatic decrease in BMI after

atomoxetine treatment.*® Co-occurrence of ADID and obe-
sity has also been attributed to common immune and inflam-
matory processes, common fetal programming mechanisms,
and common perinatal risk factors.!%>

Coupling of BEDs and ADHD

Various investigators propose that the link between obesity
and ADHD lies in the common symptom of impulsivity.
Here, it is surmised that ADHD predisposes an individual to
BED, again due to conrmon impulsivity symptoms. Impul-
sivity is defined as a predisposition toward rapid, unplanned
reactions to internal or external stimuli without regard to the
negative consequences of these reactions.’! Inhibition, work-
ing memory, planning, and sustained attention are necessary
for executive function or the ability to perform a sequence of

goal-oriented tasks.”>*

Cortese ef al argue that the impulsiv-
ity of ADHD patients causes executive dysfunction, which
prevents the patient from executing the goal of controlling
eating behavior or losing weight.'

Clinieally, impulsivity in ADHD patients can be found
with the Barratt Impulsiveness Scale (BIS). It is a 30-item
self-reporting questionnaire.> Impulsiveness can also be
demonstrated using the go—no-go paradigm. ADHD patients
with predominantly impulsive symptoms have more com-
mitment errors in the go-no-go task. For example, when
receiving a cue for a string of consecutive “go” responses, the
subject is more likely to commit to go even after presented
with a cue for “no-go”. Commitment errors represent a lack
of response inhibition, an essential ingredient of executive
functioning.” Because of impulsiveness, patients with ADHD
and BED are not able to “inhibit” their impulse to eat food,
even when faced the task of dieting and losing weight.* This
hypothesis is corroborated by many cross-sectional studies of
BED patients in weight loss or prebariatric surgery clinics.
It is found that symptoms of impulsiveness and inattention
correlate with severity of BED symptoms.”* For example,
Docet et al found that obese patients with ADHD were more
likely to have binge eating episodes, to eat snacks between
meals, to eat large amounts of food, and to eat in secret.”
In another study, methylphenidate treatment in obese indi-
viduals with ADHD resulted in significant weight loss in
obese patients with ADHD.®

The link between impulsivity and BED was also demon-
strated using a combination of magnetoencephalography, the
go—no-go task, and the BIS.#+%? The study used food stimuli
or toys as the go-no-go cues and a population of subjects
with and without BED. Tt was found that, in BED, impul-
siveness according to BIS scores correlated with decreased
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food-specific response inhibition in the prefrontal control
network during the go-—no-go task.® This is consistent with
other studies on response inhibition to food cues in BED
using functional magnetic resonance imaging.®#

Often young children may not have BED at the time of
diagnosis of ADHD; however, some have a similar condition
called “loss of control eating” (LOC).* It is defined by sub-
jective feelings of binge eating or subjective loss of control
while consuming a normal or small amount of food. Thus, a
subject who may not have an official diagnosis of BED may
still be considered to have LOC. Reinblatt et al reported that
LOC was much higher in children with ADHD (adjusted
OR =12.68).% LOC eating in childhood may be a predictor
of disordered eating behavior in adolescence.”® Although
promising and educational, it is still not known whether a
combination of LOC and ADHD in childhood longitudinally
translate into objective BED. Food addiction, or eating behav-
ior that involves overconsumption of specific foods that are
highly palatable in an addiction-like manner, has also been
associated with inaftentive impulsive symptoms. It is thought
that ADHD consists of dopamine and norepinephrine circuits
in the brain, which are involved in reward processing. This
accounts for the high prevalence of substance abuse disor-
ders in ADHD subjects. Thus, food addiction, like substance
abuse, is also comorbid with ADHD, %7

Although executive dysfunction has been shown to play
a role in BED, it does not encompass the entire picture.
Steadman and Knouse found that although impulsivity in
ADHD correlates with BED symptoms, impulsivity alone
does not mediate the association.” Other comorbidities in
ADHD patients are thought to contribute to binge eating
behavior. Affective diseases, mainly depression, have been
associated with higher incidence of BED. Many studies found
that the presence of depressive symptoms in obese adults with
ADHD carrelated with severity of BED symptoms.”*”* The
other comorbidity that may mediate the association between
BED and ADHD is ODD. Pauli-Pott et al reported that ODD
syrmptoms, not ADHD symptoms alone, were associated with
disordered eating behaviors.”’” This suggests that patients
with ADHD and another psychiatric comorbidity are neces-
sary for the development of BED. Expectedly, in the same
study, participants with symptoms of anxiety and depression
showed emotional and binge eating.

ADHD symptomatology in women
with BN

BN, as noted for the other disorders, is associated with eating
and has also been linked to ADHD. In the case of BN, sex

differences become significant and apparent from the litera-
ture. The prevalence of ADHD is three times higher in boys
than girls.* This may be due to the phenomena that girls are
more likely to internalize and “mask” their symptoms, while
boys externalize them. There is also a higher level of clinical
suspicion of the disorder in boys, which may contribute to
underdiagnosis in girls.'**' On the other hand, BN is nearly
12 times more common in girls than boys.”

Owing to underdiagnosis of ADHD in girls, by the
time a fermale realizes she has a psychiatric disorder, she
may already be in late adolescence or adulthood. This phe-
nomenon is evident in a series of case studies, which were
the first presentations of the association between BN and
ADHD. These studies paint a common picture of a young
adult fernale who had a seemingly normal childhood. Her
attention was sufficient to perform her school duties and
manage her family and social life during childhood and
early adolescence.” When faced with greater challenges,
such as attending university, managing her time, having a
relationship, and making her own life decisions, her deficits in
executive functions became apparent. Symptoms of depres-
sion and/or anxiety were present, and bulimic symptoms
of binging and purging were out of control. Pharmacologic
therapy for ADHD symptoms in this patient improved her
executive fumctions and, interestingly, decreased her purging
behaviors.”** A number of studies support the initial find-
ings of the previously mentioned case studies. In a study of
20 women with BN and 20 age-matched controls, symptorms
of impulsivity measured with the BIS were significantly
higher in the BN group.® Tn a larger study of 89 women with
ED, Yates et al found that inattentive symptoms of ADHD
were common among women with BN. Furthermore, Yates
et al also confirmed that inattentive symptoms correlated
with bulimic behavior and depressive symptoms.® A number
of other studies reported similar findings.** In addition to
depression, the presence of anxiety and disruptive disorders
was reported. Impulsivity alone does not account for the
link between ADHD and BN. Other comeorbidities, such
as depression, anxiety, and disruptive behavior, were also
found to mediate the association between BN and ADHD.!
Girls with ADHD and depressive symptoms were found to
be at the highest risk of BN.! Notably, among studies of
BN, there are two longitudinal studies by Mikami et al ina
5-year prospective longitudinal study of ADHD girls aged
6-12 years.* Mikami et al found that baseline impulsivity
symptoms predicted adolescent pathology. Interestingly, the
group found that baseline peer rejection and parent—child
relationship predicted eating pathology. Punitive parenting
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in childhood also predicted pathological eating behaviors.®
In an 8-year follow-up, the Eating Disorder Inventory-II was
used to collect data about body image dissatisfaction and
personality characteristics associated with EDs. It was found
that boys and girls with ADHD were at risk with symptorms
of BN in mid-adolescence. The association was stronger in
girls than in boys.” Similar studies have the same results.#
In summary, girls with ADHD and symptoms of depressive,
anxiety, and disruptive disorders are at risk of developing BN.
In adolescents with BN, there is ahigh prevalence of suicide
attempts, alcohol consumption, and illegal drug use.”!
Evidences from modern neurobiology methods corrobo-
rate the abovementioned findings. For example, the Catechol-
O-methyltransferase gene, involved in the dopaminergic
pathways of ADHD, was also implicated in BN.*? From a
neuroimaging perspective, ADHD and BN share many neural
pathways. Abnormalities in these pathways in the frontos-
triatal circuit may account for the coincidences in these two
disorders.” Much is not known about the effect of puberty
on ADHD and BN. It is thought that sex differences may be
accounted for by different hormones in boys and girls during
puberty.®-*° Biederman et al found that girls with ADHD tend
to have an earlier onset of menarche; however, the reason
behind this finding is currently not understood.®® The link
between AN and ADHD is not clear despite the hypothesis

#-100 The number of studies

of a common neural substrate.
is small, and the studies that do exist have a small number
of subjects.'®1"1192 Thirty-two female patients diagnosed
with ED had no correlation between severity of ADHD and
severity of ED symptoms; however, there was an associa-
tion between impulsivity and avoidance of fattening food.™
A larger study of 191 patients reports that girls with AN
had a higher correlation with ADHD symptomatology than
girls with BN.!® The symptoms with the highest correlation
included novelty seeking, impaired self-directedness, and
impaired cooperativeness. Similarly, Wentz et al found that
in a small study of individuals with EDs, there was a high
prevalence of ADHD.!*

Hazards and challenges

The literature suggests that it may be beneficial to interview
and counsel patients and parents regarding eating behaviors.
We surmise, from the data analysis, that special attention
should be given to females since they are more likely to
internalize their symptoms and display depressive behaviors,
thus masking symptoms of ADHD. This may account for the
observation that the ratio of ADHD children who seek treat-
ment is ~3:1 (girls to boys).? This was especially evident in

the series of case studies on BN. These case studies paint the
picture of a young adult female who was able to mask her
ADHD symptoms throughout childhood. During adulthood,
when faced with tasks that required higher executive function
(for example, time management in university), the symptoms
of ADHD caused havoc in her life. This is compounded by
the problem that it is a challenge to diagnose ADHD early,
regardless of the population. The solution for this problem
may be in educating the general population, which will allow
people to seck early advice if symptoms of ADHD are pres-
ent. However, this may lead to an overdiagnosis of ADHD
but is better than underdiagnosing this debilitating condition.
Moreover, the solution for early detection is in the hands of
neonatologists or pediatricians. In this regard, many risks
factors for ADHD are perinatal, for example, prematurity.!®
Furthermore, research should be focused on identifying
babies who are more likely to have ADHD.

In addition to early diagnosis, it is also important to
monitor affective symptoms of ADHD. Most of the literature
on BN and AN suggest that depression may mediate bulimic
and anorexic symptoms. Monitoring depressive symptoms
in addition to eating behaviors in girls, especially, appears
to be critical. In addition to depressive symptoms, these
patients have a distorted body image.®*° Tmportantly, regard-
ing dietary contributing factors, care must be taken when
counseling girls about diet.® Impulsive behavior is related to
avoidance of food in anorexic girls.!”! Anorexic and bulimic
girls are already obsessed and guilty due to their eating
behaviors. Counseling eating behavior should be done in a
positive manner, which rehabilitates self-confidence, not in
a manner that makes the girls feel even more “guilty”™.

A challenge in the study of EDs and ADHD is the cyclical
nature of the symptoms of both diseases. Investigators have
found that predominant symptoms of ADHD may change,
persist, or remit throughout the lifetime.’**'* The general
trend is that inattentive symptoms are more persisting.!”
Patients with EDs have been found to cycle through symp-
tormns of BN, AN, and EDs not otherwise specified.!”!"” No
study to our knowledge has longitudinally examined the com-
plex interaction that may arise due to cyclical shifting between
different subtypes of EDs and ADHD. One can only imagine
that it is very complex, and more research and understanding
about the relationship between the two is needed.

Conclusion

ADHD and eating behavior are strongly tied together and
correlated throughout age groups.>®? Furthermore, unhealthy
eating habits as well as food-associated additives, in general,
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are directly correlated with ADHD and healthier diets have
been associated with improved symptomatology.”? ADHD

is also correlated with pathological eating behaviors that are

characterized as mental illnesses, such as, BN, AN as well as
abnormal BMI ranges known as obesity.» 1 It is important to
note that catecholamines, eg, dopamine, are heavily involved
in both motor regulation and emotions, working together to
provide the motivation for motor activity, using few chemical

messengers in both invertebrates and vertebrates, especially

hurnans.'® Thus, it is not a surprise that ADHD comorbidi-

ties involve EDs, which may result from altered cognitive

and emotional neural substrates.>!! Furthermore, it is not a

surprise that ADHD comorbidities involve EDs, which may

result from altered cognitive and emotional neural substrates
given their dependencies.!” This is also somewhat evident
from the COMT data, which involve ADHD behavioral states
and EDs. %M Taken together, although ADHD is complex
and multifaceted as are EDs, it appears that they may repre-
sent a logical comorbidity. Hence, early diagnostic indicators

for ADHD may be at hand in the form of novel discoveries

in gene expression patterns.
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