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ABSTRACT
Introduction: Chemical compounds and other pollutants found 
in the environment have a well-documented, adverse effect on the 
life and health of individuals. Those who are most vulnerable 
to toxic effects include prospective parents, pregnant women, 
foetuses, and young children. In Poland, both the prevention and 
early detection of developmental abnormalities is insufficient. 
The objective of the study was to analyse how the pre- and post-
natal development of a child is affected by toxicants the mother 
has been exposed to.
Materials and methods: The study was conducted in the form of 
a diagnostic survey. The degree of toxic exposure was assessed 
based on Wawrzynów’s questionnaire, the Mothers’ Toxic 
Exposure Assessment Questionnaire’ (Kwestionariusz Oceny 
Narażenia Matek Dzieci na Toksyny – KONT-15). The evaluation 
of child development was based on the following psychometric 
tools: the Munich Functional Developmental Diagnostics (MFDD), 
the Speech (MM-speech) and Reflex (MM-reflexes) Development 
Questionnaire, IRMIK (Inwentarz Rozwoju Mowy i Komunikacji) 

– the Polish adaptation of the MacArthur-Bates Communication 
Development Inventories (CDI), and the Child Development (RD-
18) questionnaire, also designed by Wawrzynów. 

 
Results: The study included 102 mothers of children up to 3 
years of age. Most of the surveyed mothers indicated large urban 
agglomerations with more than 100,000 inhabitants as their 
current place of residence. The study demonstrated that a sub-
stantial majority of the mothers had come into contact with toxi-
cants. A statistically significant relationship was demonstrated 
between developmental delays in children and high exposure 
to toxins in mothers. There was no statistically significant rela-
tionship between maternal exposure to toxins and delays in the 
development of speech and reflexes. 
Conclusions: Environmental pollutants found primarily in air, 
food, medication, and everyday items, exert a negative influence 
on childhood development. A high maternal exposure to toxins 
contributes to developmental delays in speech and reflexes in 
children. Delays in speech and communication development 
were observed more frequently in children who were older. 
Developmental delays in children were more common among 
younger children. 
Keywords: environmental pollutants; toxins; children; psycho-
motor development. 

INTRODUCTION 

Environmental toxicology is a well-known term but is used 
relatively rarely in the context of childhood development. Toxi-
cology is the study of toxins and the negative impact they have 
on the life and health of living organisms. 

The environment in which we live and function is becom-
ing increasingly polluted. 

Chemical compounds and other pollutants found in food, med-
ication, soil, air and water have a well-documented, adverse 
effect on human life and health. Numerous experiments have 
confirmed the influence of toxins on impairments in brain devel-
opment [1], i.e. abnormal cell division and differentiation, abnor-
mal synapse formation, aberrant regulation of apoptosis as well 
as inadequate neurotransmitter development and function [2]. 

Those most vulnerable to toxic effects include prospective 
parents, pregnant women, foetuses, and young children. Foetal 

and infant metabolic pathways are not yet fully developed, 
hence the differences in the absorption, metabolism, elimina-
tion and excretion of toxins and xenobiotics from the body [3]. 
Children are particularly sensitive to the toxic effects of medi-
cation and poisonous substances in the environment because 
their mechanisms of biotransformation and renal excretion 
are not yet fully developed [4]. Thus, in this population group, 
contaminants may be converted into active forms [5], posing 
a greater threat than for adults. 

The negative effects of environmental factors are often asso-
ciated with dysfunctions in children, specifically in the areas 
of cognitive, social, emotional, somatic and sensory develop-
ment. Moore identified 5 key pollutants impacting on children’s 
health: lead, mercury, pesticides, dioxins and noise [6]. Noise 
disorganises functioning at the early stages of child develop-
ment [7] and may lead to auditory dysfunctions. 
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MATERIALS AND METHODS 

Materials 
The survey was conducted on 102 mothers of children aged 
up to 3 years, living in the west of Poland. Among the studied 
children, 37 were girls and 65 were boys. The mean age for the 
girls was 18.7 (SD = 10.2) months, and for the boys – 19.3 (SD 
= 10.0) months. The median age was 18 months for the girls, 
and 22 months for the boys. The analysis did not reveal any 
statistically significant differences between the girl and boy 
groups (Tab. 1). 

Among of mothers 54.1% had a female child reported that 
their current place of residence was a large urban area with 
more than 100,000 inhabitants, 27% lived in a rural area, 16.2% 
in an urban area with between 10,000–100,000 inhabitants 
and only 2.7% lived in a small town with less than 10,000 
inhabitants. Among mothers with a male child, 43.1% lived in 
large urban areas with more than 100,000 inhabitants, 35.4% 
lived in a rural area, 10.8% in an urban area with between 
10,000–100,000 inhabitants and 10.8% lived in a small town. 

The influence of toxins on speech development in children up 
to the age of 36 months has also been demonstrated. At this stage, 
children who are apparently healthy and well-developed are gen-
erally not subjected to specialist diagnostic and screening tests. 
Prevention, early multidisciplinary detection of anomalies, and 
early childhood development support can often be insufficient 
in Poland. This can usually be attributed to a lack of funds and/
or willingness to invest in children which significantly delays 
the remedial, educational, and therapeutic intervention process. 
This, in turn, frustrates parents who are seeking help for their 
child or leads them to underestimate the problem, mainly due 
to systemic weaknesses, all at the expense of the child with 
deepening dysfunctions. Another key point is that early care 
and education providers (creche, preschool, and elementary 
school staff) are not qualified to detect minor developmental 
anomalies. The implementation of early interventions should 
be regarded as a priority in the first months of the child’s life. 

The objective of the study was to analyse the effects of 
maternal toxic exposure on the pre- and post-natal develop-
ment of the child. 

TABLE   1. Characteristics of children included in the study

Sex
Age
(in 

months)

girls boys
n M ±SD min.–max. Q1–Q3 Me n M ±SD min.–max. Q1–Q3 Me p G vs. B

37 17.6 ±9.9 1–36 9–28 18 65 19.3 ±10.0 1–36 10–25 22 0.458

n – number; M – mean; SD – standard deviation; min. – minimum; max. – maximum; Q1 – lower quartile; Q3 – upper quartile; Me – median; p – test significance level; 
G – girls; B – boys

TABLE   2. General characteristics of the mothers of studied children 

Child’s sex
girls boys

n % n % p G vs. B

Current place of 
residence

rural 10 27 23 35.4

0.306
urban with less than 10,000 inhabitants 1 2.7 7 10.8

urban with 10,000–100,000 inhabitants 6 16.2 7 10.8

urban with more than 100,000 inhabitants 20 54.1 28 43.1

Place where the 
mother grew up

rural 10 27.0 16 24.6

0.401
urban with less than 10,000 inhabitants 3 8.1 13 20.0

urban with 10,000–100,000 inhabitants 20 54.1 32 49.2

urban with more than 100,000 inhabitants 4 10.8 4 6.2

Mother’s 
education

secondary 6 16.2 7 10.8

0.303

vocational 1 2.7 0 0.0

3rd-level (1st cycle) 1 2.7 4 6.2

3rd-level (2nd cycle) 14 37.8 34 52.3

3rd-level (2nd cycle + postgraduate) 14 37.8 20 30.8

doctorate 1 2.7 0 0.0

n – number; % – percentage; p – significance level; G – girls; B – boys 
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The mothers, irrespective of the child’s sex, had mainly grown 
up in urban areas with populations between 10,000–100,000 
inhabitants. An undergraduate level of study was reported by 
37.8% of mothers with girls, and 52.3% of mothers of boys. Sec-
ondary education, on the other hand, was declared by 26.2% 
of mothers with girls and 10.8% of mothers with boys. The 
analysis did not reveal any statistically significant relation-
ships among the analysed variables (Tab. 2). 

Methods 
The study was conducted in the form of a diagnostic survey. 
The degree of toxic exposure was assessed based on Wawr-
zynów’s questionnaire: the Mothers’ Toxic Exposure Assess-
ment Questionnaire (Kwestionariusz Oceny Narażenia Matek 
Dzieci na Toksyny – KONT-15). It consists of 15 questions about 
the mother’s exposure to specific listed noxious/toxic factors. 
The assessment of the degree of toxic exposure was conducted 
in 3 separate periods: (A) leading up to the pregnancy, (B) 
during pregnancy, and (C) the breastfeeding period. The total 
possible points on the KONT-15 scale in the analysed maternity-
related periods range from 0 – no toxic exposure, to 15 – high 
toxic exposure. Child development was assessed in 3 age groups: 
group 1 – 1–12 months old (n = 22); group 2 – 13–24 months old 
(n = 38); group 3 – 25–36 months old (n = 42). 

Four psychometric instruments were used to evaluate child 
development: 

1. The Munich Functional Developmental Diagnostics 
(MFDD) – separately for each of the 3 age groups (MFDD 1–12, 
MFDD 13–24, MFDD 25–36) and 1 for all age groups (MFDD 
1–36). This tool was used to assess child development in all 
children included in the study (n = 102) and was regarded as 
the gold standard [8]. 

2. The Speech Development Questionnaire (MM-speech) 
and orofacial Reflex Development Questionnaire (MM-reflexes) 
devised by Machoś for children up to 12 months old. This instru-
ment was used for assessing development in 33 children [9]. 

3. IRMIK (Inwentarz Rozwoju Mowy i Komunikacji) – the 
Polish adaptation of the MacArthur-Bates Communication 
Development Inventories (CDI), in which the children were 
divided into 2 age groups: IRMIK 8–18 for the 8–18 months 
old (n = 25); and IRMIK 19–36 for the 19–36 months old (n = 56). 
Consequently, 21 children aged under 8 months were excluded 
from this assessment [10, 11]. 

4. The Child Development (RD-18) questionnaire developed 
by Wawrzynów (n = 102), comprising 18 items with the fol-
lowing parameters to differentiate the effect of the mother’s 
toxic exposure: diagnosis of developmental disorders, duration 
of labour, administration of oxytocin, muscle tone, parental 
attitude towards the child and the need for further specialist 
diagnostics. On the RD-18 scale, the child can score between 
0–18 points. The higher the score, the more severe the child’s 
developmental delay. The following classification was adopted 
in the final analysis, based on the receiver operating charac-
teristic (ROC) curve: 

 ȇ RD-18 ≤10 – normal development, 
 ȇ RD-18 >10 – delayed development. 

The mothers were divided into 2 groups based on the ROC 
curve: 

 ȇ KONT-15 – 0–39 points – low toxic exposure, 
 ȇ KONT-15 – 40–45 points – high toxic exposure. 

Statistical analysis 
The distribution of survey data was tested for normality using 
the Shapiro–Wilk test. Normal distribution was not confirmed 
(p < 0.05). To verify the hypothesis that there is no difference 
between the medians (M) in the 2 groups, the non-parametric 
Mann–Whitney U-test of significance was used. The differences 
between the prevalence of characteristics were verified using 
Pearson’s χ2 test, χ2 test with the Yates correction or Fisher’s 
exact test. The analytical process also included plotting ROC 
curves in order to determine relationships between the sen-
sitivity and specificity of the analysed test. The area under 
the ROC curve was regarded as a measure of the goodness 
and accuracy of the given classifier. Across all statistical tests, 
results were regarded as significant if the calculated probabil-
ity p did not exceed the adopted significance level of 0.05 (p < 
0.05). Calculations and charts were made using the Statistica 
12 PL statistical software package. 

RESULTS 

The assessment of the children’s toxic exposure based on the 
KONT-15 showed that a substantial majority of mothers, during 
the 3 periods subject to analysis, had come into contact with 
or ingested toxicants with a potentially negative influence 
on their child’s development (Tab. 3). 

The analysis based on the MFDD test revealed a statistically 
significant relationship (p = 0.038) between a child’s develop-
mental delays and a high toxic exposure in the mother (Tab. 4). 

The analysis showed that delays in speech and orofacial 
reflex development were more common in children whose 
mothers had a high exposure to toxicants. However, no sta-
tistically significant correlations were identified between the 
mother’s toxic exposure and the child’s developmental delays 
in the studied areas (p > 0.05) – Table 5. 

Observations made using IRMIK – the Polish adaptation 
of the MacArthur-Bates CDI, led to the conclusion that devel-
opmental delays were more prevalent among older children 
whose mothers had a higher exposure to toxicants. The analy-
sis pointed to a statistically significant correlation (p < 0.05) 
between the presence of this category of developmental disor-
ders and a high degree of toxic exposure in the mother (Tab. 6). 

Analysis of the parameters included in the RD-18 question-
naire demonstrated that delays were observed more frequently 
in children whose mothers had a higher exposure to toxicants. 
A statistically significant relationship was found between 
a mother having a higher toxic exposure and the occurrence 
of developmental delays among younger children (Tab. 7). 

Not all tools used in this study to measure child development 
correlate with each other at p < 0.05. This is because only 2 of 
them (MFDD and RD-18) could be applied to all children, while 



64 ojs.pum.edu.pl/pomjlifesci

Joanna Owsianowska, Marta Wawrzynów, Sylwia Wieder-Huszla, Paulina Zabielska, Artur Kotwas, Anna Jurczak, Beata Karakiewicz

TABLE   3. Assessment of the toxic exposure of mothers of the studied children according to the Mothers’ Toxic Exposure Assessment Questionnaire

Studied period
A B C

Item Type of toxin n % n % n %

1. foods containing preservatives and colourings 100 98.0 98 96.1 98 96.1

2. soy products 89 87.3 86 84.3 89 87.3

3. expired food 86 84.3 82 80.4 84 82.4

4. farm-raised fish 100 98.0 98 96.1 96 94.1

5. burnt or grilled food 102 100.0 100 98.0 98 96.1

6. canned and jarred foods 93 91.2 92 90.2 90 88.2

7. fast foods 93 91.2 87 85.3 84 82.4

8. products containing aflatoxins 90 88.2 89 87.3 91 89.2

9. products containing patulin 80 78.4 79 77.5 73 71.6

10. medications 89 87.3 87 85.3 87 85.3

11. hormones 83 81.4 69 67.6 70 68.6

12. cigarettes or tobacco smoke 93 91.2 85 83.3 85 83.3

13. other psychostimulants 62 60.8 1 1.0 1 1.0

14. drugs or alcohol 86 84.3 3 2.9 8 7.8

15. smog 79 77.5 79 77.5 77 75.5

Statistics of affirmative answers

M ±SD 13.0 ±3.0 11.1 ±3.2 11.1 ±3.1

Min.–Max. 4–15 2–14 1–14

Q1–Q3 12–15 11–13 11–13

Me 15 13 13

n – number; % – percentage; M – mean; SD – standard deviation; Min. – minimum; Max. – maximum; Q1 – lower quartile; Q3 – upper quartile; Me – median; A – before 
pregnancy; B – during pregnancy; C – after delivery

TABLE   4. The effects of the mother’s toxic exposure on the child’s overall development score according to The Munich Functional Developmental Diagnostics (MFDD) 

Mother’s toxic exposure level
Child’s overall development score according to MFDD low high

p
n % n %

Development at 1–12 months

normal 3 21.4 0 0.0
0.067

delayed 11 78.6 19 100.0

Development at 13–24 months

normal 1 6.3 0 0.0
1.000

delayed 15 93.8 16 100.0

Development at 25–36 months

normal 0 0.0 0 0.0
1.000

delayed 16 100.0 21 100.0

Development at 1–36 months

normal 4 8.7 0 0.0
0.038

delayed 42 91.3 56 100.0

n – number; % – percentage; p – significance level 
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TABLE   5. The effects of the mother’s exposure on speech and reflex development according to a questionnaire developed by Machoś 

Mother’s toxic exposure level

Child’s development score according to MM
low high

p
n % n %

Speech development (MMm 1–12)

normal 4 28.6 2 10.5
0.363

delayed 10 71.4 17 89.5

Reflex development (MMo 1–12)

normal 6 42.9 3 15.8
0.122

delayed 8 57.1 16 84.2

Overall child development (MM 1–12)

normal 2 14.3 0 0.0
0.172

delayed 12 85.7 19 100.0

n – number; % – percentage; p – significance level (Fisher test) 

TABLE   6. The effects of the mother’s  toxic exposure on the child’s development score according to IRMIK 

Mother’s toxic exposure level

Child’s development according to IRMIK
low high

p
n % n %

Development at 8–18 months

normal 6 46.2 3 25.0
0.041

delayed 7 53.8 9 75.0

Development at 19–36 months

normal 6 23.1 1 3.3
0.041

delayed 20 76.9 29 96.7

Development at 8–36 months

normal 12 30.8 4 9.5
0.024

delayed 27 69.2 38 90.5

n – number; % – percentage; p – significance level (Fisher test) 

MM–speech, MM–reflexes, IRMIK 8–18 and IRMIK 19–36 were 
applied only to a segment of the studied population (Tab. 8). 

The analysis revealed statistically significant correlations 
(p < 0.05) between the degree of the mother’s toxic exposure 
and the child development score obtained with the use of the 
MFRDK, IRMIK 19–36 and RD–18 questionnaires. The absence 
of a statistically significant relationship (p > 0.05) between 
the mother’s toxic exposure and the child’s development score 
observed in the MM-speech, MM-reflexes and IRMIK 8–18 ques-
tionnaires may be due to the small sample size (Tab. 9). 

DISCUSSION 

Contaminants found in the environment in which people live 
and function have a well-documented, adverse effect on human 
life and health. The negative effects of these environmental 

factors are also associated with multifaceted dysfunctions 
in children. 

Children’s environmental health was the main agenda point 
in the national environmental health action plan for 2019 in 
Malaysia. Children living in Malaysia are exposed to many envi-
ronmental hazards, including air and water pollution, and pes-
ticides in food. Due to the exceptional vulnerability of children, 
associated with their immature immune systems and inter-
nal organs, there is an ever-growing need to recognise health 
hazards in this scope [12]. 

A study by Myszkowska-Ryciak et al. demonstrated that 
pregnant women have a fragmentary knowledge when it comes 
to healthy nutrition before and during pregnancy [13]. Find-
ings by other authors [14, 15] are similar, revealing that 54% of 
studied pregnant women do not appreciate the effects of pre-
pregnancy nutrition on foetal development and the course of 
the pregnancy. This is confirmed by the findings in this study, 
which showed that a substantial majority of mothers, in the 
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period leading up to conception, consumed foods containing 
preservatives and colourings, tinned and jarred foods, fast 
foods, and products past their expiry date. In studies conducted 
by other research teams, more than half of the participants 
recognised the link between a woman’s poor dietary practices 
during pregnancy and the child having a low birth weight [16, 
17]. A research Watson et al. examined the connection between 
aflatoxin exposure and impaired growth in children living in 
the Gambia. The study of 374 infants demonstrated a small but 
significant effect of aflatoxin exposure on the growth of the 
children [18]. Our own study suggests that exposure to vari-
ous types of toxins, including aflatoxins, has an adverse effect 
on children’s psychomotor development. 

The majority of mothers in this study live or grew up in 
large urban agglomerations. This entails being surrounded by 
a polluted environment at the time around conception, during 
pregnancy and after childbirth. There are numerous reports 
confirming the influence of environmental pollution on pre- and 
post-natal development, as well as how healthy one is in adult 
life. Sobczak described the effects of contaminants on foetal 
and early life development, claiming that the most common 

causes of pollution include the production of chemicals for 
agricultural and economic use, degradation processes in the 
physical and chemical ageing of materials, and during combus-
tion and utilisation processes. Chemically contaminated soil, 
water and air also play a significant role. Some of these chemi-
cals survive in the environment for several decades and may 
get into the human body through the respiratory tract, diges-
tive system and/or the skin. According to Sobczak, exposure 
to even relatively low doses of certain chemical substances 
causes adverse and irreversible effects in foetal development 
and early childhood development [19]. 

For many years, the disruption of epigenetic regulation by 
environmental toxins has been a focus of scientific interest, 
aimed at understanding its impact on human health. There 
is a particularly concerning body of evidence pointing to the 
correlation between the degree of human exposure to toxic 
factors and behavioural deficits related to developmental dis-
orders. The developing nervous system is particularly sen-
sitive to the influence of signals originating from the envi-
ronment [20]. There was also a significant study conducted 
by the US Center for Disease Control and Prevention (2005), 

TABLE   7. The effects of the mother’s toxic exposure on the child’s development score according to the Child Development (RD-18) questionnaire

Mother’s toxic exposure level

Child’s development score according to RD-18
low high

p
n % n %

Development at 1–12 months

normal 6 75.0 2 14.3
0.008

delayed 2 25.0 12 85.7

Development at 13–24 months

normal 5 26.3 2 10.5
0.405

delayed 14 73.7 17 89.5

Development at 25–36 months

normal 4 21.1 1 4.3
0.158

delayed 15 78.9 22 95.7

Development at 1–36 months

normal 15 32.6 5 8.9
0.006

delayed 31 67.4 51 91.9

n – number; % – percentage; p – significance level (Fisher test) 

TABLE   8. Spearman correlation coefficients for child development scores obtained using the respective tools 

Test MFDD 1–36 MM-speech MM-reflexes IRMIK 8–18 IRMIK 19–36 RD-18
MFDD 1–36 X rho = 0.398 rho = 0.515 rho = 0.642 rho = 0.413 rho = 0.265
MM-speech p = 0.024 X rho = 0.064 rho = 0.213 - rho = 0.544
MM-reflexes p = 0.003 p = 0.117 X rho = 0.354 - rho = 0.188
IRMIK 8–18 p = 1.000 p = 0.479 p = 0.241 X - rho = -0.042
IRMIK 19–36 p < 0.001 - - - X rho = -0.109
RD-18 p = 0.005 p = 0.002 p = 0.286 p = 0.533 p = 0.672 X

p – significance level; rho – Spearman rank correlation 
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suggesting that toxic substances are deposited in tissues and 
body fluids contributing to delayed foetal and child develop-
ment [21]. In 2004, the Environmental Working Group (EWG) 
tested umbilical cord blood from 10 new-born babies for dan-
gerous chemical substances. The tests revealed 413 substances, 
of which 287 were xenobiotics easily transferred to the foetus. 
Of these 287 xenobiotics, 180 substances are known to cause 
cancer in humans and animals, 217 are toxic to the brain and 
the nervous system, and 208 caused birth defects or abnormal 
development when tested on animals [22]. 

Bank-Nilsen et al. examined the relationship between the 
levels of heavy metals in pregnant women and the repercus-
sions of these on new-born children. Heavy metals in maternal 
blood can adversely affect foetal growth and development in 
a dose-dependent manner. Both diet and lifestyle factors are 
important sources of heavy metals. The study found a concern-
ingly high percentage of mothers smoking tobacco products 
in early pregnancy [23]. Our observations also confirmed the 
use of tobacco and/or exposure to smoke in the period lead-
ing up to the pregnancy, during pregnancy, and afterwards. 

The link between toxins and delayed pre- and post-natal 
development is unquestionable. The Natural Resources Defense 
Council identified approx. 11 toxic compounds and categories of 
chemicals which are used in products found in the immediate 

environment of children, i.e. at home, at school or in the play-
ground [24]. They include: asbestos, bisphenol A (BPA), which is 
found in baby bottles and teats, kitchen utensils for new-borns, 
infants and young children [25], formaldehyde, hexane, hexava-
lent chromium compounds, methylene chloride, flame retard-
ant chemicals, phthalates, trichloroethylene, vinyl chloride. 

The present findings suggest that the highest exposure 
to toxicants occurred in the period leading up to conception. 
The analysis pointed to a statistically significant relationship 
between the high toxic exposure of the mother and delayed 
speech development in the child. 

While delayed speech development is merely a symptom 
rather than a separate diagnosis, it is indicative of a diver-
gence from the standards adopted in the given population 
in terms of timing and milestones. Normal speech develop-
ment depends on a range of different factors [26]. The factors 
conducive to the development of speech pathologies include 
hearing and vision impairments, nervous system dysfunc-
tions, abnormal mental development, demotivating factors 
for speech development and structural abnormalities of the 
speech apparatus [27]. 

In the general population, environmental pollutants and their 
impact on prospective parents, the foetus and then the young 
child are an under-appreciated phenomenon and problem. This 

TABLE   9. Analysis of the relationships between the mother’s exposure and the child’s development scores according to the test used 

Mother’s toxic exposure level

Child development according to the respective test
low high

p
n % n %

MFDD

normal 4 8.7 0 0.0
0.038

delayed 42 91.3 56 100.0

MM-speech

normal 4 28.6 2 10.5
0.363

delayed 10 71.4 17 89.5

MM-reflexes

normal 6 42.9 3 15.8
0.122

delayed 8 57.1 16 84.2

IRMIK 8–18

normal 6 46.2 3 25.0
0.411

delayed 7 53.8 9 75.0

IRMIK 19–36

normal 6 23.1 1 3.3
0.041

delayed 20 76.9 29 96.7

RD–18

normal 15 32.6 5 8.9
0.005

delayed 31 67.4 51 91.1

n – number; % – percentage; p – significance level 
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is not due to a lack of information, but rather that these issues are 
not regarded as a serious problem in Poland. Everyone is aware 
of the consequences of pollution, but specific prevention meas-
ures are still few and far between. Teams of specialists working 
with prospective parents, pregnant women and young children 
should be open to a multi-disciplinary approach to rehabilita-
tion, treatment and therapeutic interventions. 

In speech therapy and related approaches, very little is 
said about the effects of pollution on child development. Ther-
apy proceeds according to the standards adopted from the 
method being implemented. As a result, it is not always pos-
sible to achieve rapid progress in therapy, irrespective of the 
child’s dysfunction. The problem lies in the absence of a holistic 
approach to the patient and treating the patient as an object of 
therapeutic intervention rather than as a person whose prob-
lem is comprised of many undiscovered elements. The process 
calls for teamwork to comprehensively support the patient in 
overcoming their dysfunctions. 

The negative impact of environmental toxins on the develop-
ing foetus, young child, and on the parents in the period lead-
ing up to conception, is unquestionable. There is no denying 
the harmful effects of genetically modified food, processed 
food products, chemicals sprayed on food during vegetation or 
added to extend shelf life, and improper food handling. Harm-
ful consequences can also ensue from unhealthy environments 
containing moulds, mildew, paints, oils, dust and gas emissions, 
as well as in contaminated tools, implements and utensils used 
in the kitchen, as toys or in childcare. Other crucial aspects of 
research are related to the perinatal exposure to dioxins and 
its effects on eating behaviours in children, particularly in girls. 
However, a longer observation time is needed to clarify whether 
the observed changes in emotional development, affecting eat-
ing styles and behaviours, are related to dioxin exposure [28]. 

CONCLUSIONS 

1. Environmental pollutants found primarily in food, med-
ication, everyday items, and air exert a negative influence 
on childhood development. 

2. A high exposure of mothers to toxins contributes to devel-
opmental delays in speech and reflexes in children. 

3. More frequent delays in speech and communication devel-
opment were observed in the group of older children. 

4. Child development delays were more common among 
younger children. 
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