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COMPARATIVE ANALYSIS OF CHEMICAL CONTAMINATION OF BABY FOODS AND PRIMARY PEDIATRIC 
MORBIDITY

Tikhonova YuL 

Pirogov Russian National Research Medical University, Moscow, Russia

The safety of baby foods is key to a child’s health, which, in turn, is one of the prioritized national goals. As they grow, children get exposed to numerous negative 

environmental impacts. Chemical contamination of baby foods can increase pediatric morbidity. The aim of this study was to investigate possible correlations 

between baby food contamination and primary pediatric morbidity using data on 65 Russian regions collected in 2012–2017 by the Russian Federal Information 

Public Health Surveillance Foundation. The data were processed in Microsoft Word 2010 and Microsoft Excel 2010. Of 67,940 samples of baby foods analyzed 

for chemical contamination, priority pollutants (toxic element) were detected in 14.1%. The most contaminated were fruit and vegetable purees (47.1%), followed 

by milk formulas and cultured dairy products (19.9%). We also analyzed 32,914 indicators of pediatric morbidity. The Pearson correlation analysis detected reliable 

correlations between baby food contamination and the primary incidence of endocrine disorders in infants, as well as the primary incidence of obesity, diabetes 

mellitus and cancer in children aged 0 to 14 years.
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СРАВНИТЕЛЬНЫЙ АНАЛИЗ ХИМИЧЕСКОЙ КОНТАМИНАЦИИ ПРОДУКТОВ ПИТАНИЯ ДЛЯ ДЕТЕЙ 
РАННЕГО ВОЗРАСТА И ПЕРВИЧНОЙ ЗАБОЛЕВАЕМОСТИ ДЕТЕЙ

Ю. Л. Тихонова 

Российский национальный исследовательский медицинский университет им. Н. И. Пирогова, Москва, Россия

Безопасность продуктов детского питания — это залог здоровья подрастающего поколения, что является важной задачей органов государственной 

власти. Быстро растущий детский организм подвержен влиянию неблагоприятных факторов окружающей среды. Чужеродные химические вещества 

в продуктах детского питания могут привести к росту заболеваемости детей. Целью исследования явилось выявление зависимости контаминации 

продуктов питания для детей раннего возраста и первичной заболеваемости детского населения по данным Федерального информационного 

фонда данных социально- гигиенического мониторинга Российской Федерации (ФИФ СГМ РФ) по 65 субъектам за 2012–2017 гг. Полученные базы 

данных обрабатывались с использованием компьютерных программ «Microsoft Word 2010» и «Microsoft Excel 2010». За шестилетний период из 

67940 проанализированных проб продуктов питания для детей раннего возраста на содержание химических веществ были выявлены приоритетные 

контаминанты — токсичные элементы (14,1%). Из проанализированных продуктов питания для детей раннего возраста наиболее контаминированными 

являются продукты прикорма на плодоовощной основе (47,1%), на втором месте — молочные и кисломолочные продукты (19,9%). Был проведен анализ 

32914 показателей первичной заболеваемости детского населения. Проведенный корреляционный анализ (по Пирсону) установил достоверные связи 

между контаминацией продуктов питания для детей раннего возраста и уровнями первичной заболеваемости эндокринной системы детей раннего 

возраста, а также уровнями первичной заболеваемости ожирением, сахарным диабетом и злокачественными новообразованиями детей от 0 до 14 лет.
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As diseases with a significant social impact, including endocrine 
disorders and cancer, are on the rise, concerns are growing 
about the health of children and adolescents [1–4]. Of all known 
toxic contaminants, heavy metals like lead, cadmium, arsenic, 
and mercury, which represent the group of priority pollutants, 
pose the most danger to children [5–7]. Heavy metals tend 
to accumulate in organs and tissues and thus affect the 
child’s health when ingested with food even at subthreshold 
concentrations [8–16].

The aim of this study was to conduct a comparative analysis 
of baby food contamination and the primary incidence of 
endocrine disorders and cancer in the pediatric and adolescent 
populations.

METHODS

Data used for the analysis was obtained from the Russian 
Federal Information Public Health Surveillance Foundation 
and covered the period from 2012 to 2017. Information about 
baby food contamination was extracted from Form 18, which 
aggregates data on the environmental health from Russian 
regions, and Statistical Form 12, which aggregates data on 
the primary incidence of diseases reported by local medical 
facilities and which we used to analyze morbidity in 2 cohorts: 
infants and children aged 0 to 14 years.

The obtained data were processed in Microsoft Word 2010 
and Microsoft Excel 2010; relative and mean values were 
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calculated. A correlation analysis was conducted to investigate 
the relationship between baby food contamination with heavy 
metals (lead, cadmium, arsenic, and mercury) and the primary 
incidence of endocrine, nutrition and metabolic disorders 
among infants and cancer, obesity, types 1/2 diabetes mellitus 
among children aged 0 to 14 years in 65 Russian regions. 
The significance of differences was tested using Pearson’s 
correlation; calculations were performed in Microsoft Excel 
2010.

RESULTS

In 2012–2017, a total of 67,940 samples of baby foods 
were analyzed for chemical contamination; of them 33,091 
were tested for the presence of toxic chemicals. Chemical 
contamination was detected in 15,589 samples (22.9%), 
whereas contamination with heavy metals (lead, cadmium, 
arsenic, mercury) in 9,566 samples (14.1%). Contamination 
above the maximum allowable level (MAL) was detected in 129 
samples; subthreshold contamination levels were observed in 
9,437 samples.

Half of the tested baby food samples (4,505 samples, 
47.1%) were fruit and vegetable purees; they were the 
most contaminated. Adapted or partially adapted milk 
formulas and cultured dairy products made up one-fifth of 
the samples (6.631 samples, 20.1%) and were the second 
most contaminated baby foods (1,896 samples, 19.9%). 
The numbers of the analyzed infant cereals and canned 
pureed meat (with or without vegetables) and fish (with or 
without vegetables) products were comparable: 4,601 vs 
3,909 samples, respectively. Contaminants were present in 
1,685 purred meat and fish samples (17.6%) and in 1,151 
infant cereal samples (12%). The rest types of baby foods 
made up less than 5% of the analyzed samples, and their 
contribution to the total contamination with heavy metals was 
less than 3%.

The primary incidence of endocrine disorders among infants 
was analyzed based on 10, 121 indicators. It fell by 18.2% over 
the analyzed period but its mean values grew by 21.7% relative 
to the background incidence.

The primary incidence of obesity among children aged 0 to 
14 years was analyzed based on 10,914 indicators. Over the 
analyzed period, it increased by 16.3%; the mean values also 
increased by 41% relative to the background incidence.

The primary incidence of type 1 diabetes among children 
aged 0 to 14 years was analyzed based on 6,110 indicators. 
Over the analyzed period, it increased by 21.6%, while the 
mean values rose by 80.1% relative to the background 
incidence.

The primary incidence of type 2 diabetes among children 
aged 0 to 14 years was analyzed based on 6,110 indicators. 
Over the analyzed period, it fell by 36.4% but the mean values 
increased 28-fold relative to the background incidence.

The primary incidence of cancer among children aged 0 to 
14 years was analyzed based on 6,110 indicators. Over the 
analyzed period, it fell by 4% but the mean values increased 
2.2-fold relative to the background incidence.

Possible correlations between baby food contamination 
and the primary incidence of endocrine disorders and cancer 
were investigated. The results are presented in the Table below.

DISCUSSION

The obtained results are similar to the results of the comparative 
analysis of chemical contamination of foods for children 
aged 0 to 14 years and primary morbidity in this age group. 
Previously, reliable correlations were established for chemical 
contamination of foods for children aged 0 to 14 years and 
the primary incidence of cancer and obesity in this age group 
(r=0.27; p≤0.05 and r=0.13; p≤0.05, respectively) [17].

The established correlations are consistent with the results 
of other studies showing the effects of air, water, soil, and food 
contamination on the incidence of endocrine disorders and 
cancer in some Russian regions.

For example, Kislitsyna LB, Kiku PF et al. have demonstrated 
the impact of water pollution with heavy metals on the risk of 
cancer and non-cancerous health problems in children and the 
impact of food pollution with heavy metals on the risk of cancer 
in both adults and children [18–21].

Luzhetsky KP et al. have described the effects of water, air 
and food pollution with heavy metals on the risk of endocrine 
disorders, such as overweight, obesity, diabetes mellitus, and 
thyroid disorders, in children and adults [2, 22–24].

Kolnet IV and Studenikina EM have compared carcinogenic 
and non-carcinogenic risks in children following exposure to 
soil contaminated with heavy metals [25].

Setko AG et al. have described heavy metals as priority 
pollutants of food and calculated carcinogenic and non-
carcinogenic risks associated with exposure to toxic chemicals 
in water and foods [26–28]

The established correlations are consistent with the joint 
report of UNEP and WHO recognizing chemical contamination 
as an endocrine disruptor [29].

CONCLUSION

The analysis has revealed correlations between 
contamination of baby foods with heavy metals (lead, cadmium, 
arsenic, and mercury) and the primary incidence of endocrine 
disorders, including obesity and types 1 and 2 diabetes 
mellitus, in infants and children aged 0 to 14 years, as well as 
the primary incidence of cancer in children aged 0 to 14 years.

These findings raise the need for taking measures to 
minimize contamination of baby foods with heavy metals. This 
will prevent and reduce the risk of endocrine disorders and 
cancer.

Table. Pearson’s correlation coefficient (r) for primary pediatric morbidity (p ≤ 0.05) in 2012–2017.

Disease Years, 2012–2017

Endocrine disorders in infants 0.136

Obesity in children aged 0 to 14 years 0.184

Type 1 diabetes mellitus in children aged 0 to 14 years 0.274

Type 2 diabetes mellitus in children aged 0 to 14 years 0.042

Cancer in children aged 0 to 14 years 0.049
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