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Abstract 

The health state of children in Russia has a number of unfavorable trends, i.e. chronic diseases increase, 

and infectious diseases increase. Objective: To obtain an objective characteristic of the overall sick rate in 

children of the regional center and the role of urgent pathology in its level and dynamics. Methods: The 

study base was ‘Children's City Clinical Hospital #8’, serving the entire child population of the 

Metallurgical District, Chelyabinsk. The number of children for the period from 2008 to 2017 raised from 

23.4 thousand to 26.5 thousand children. Results: The total disease appealability decreased from 2195.0 

per 1,000 children to 1,733.2 in 2017. At the same time, the total urgent morbidity, according to the 

emergency department, ambulance and hospital wards increased to 1,025.3 cases per 1 000 children 

Conclusion: A disease appeal ability decrease is counterbalanced by an increase in urgent morbidity, 

which means the absence of a real improvement in children's health indicators. 
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Introduction 

The first decades of the current century saw 

many unfavorable health tendencies in 

children of both Russia and the world. The 

proportion of children born with injuries and 

pathology of the central nervous system has 

increased. For instance, this group of 

pathologies takes the second place, i.e. 225.4 

cases per 1,000 children in Chelyabinsk; the 

frequency rate of congenital and hereditary 

diseases has increased as well. The 

prevalence of chronic diseases has increased 

by 2.8 times, i.e. from 128.5 to 359.7 cases 

per 1,000 children. There is a progressive 

increase in viral and parasitic diseases up to 

1,678.9 cases per 1,000 children (like 

measles, chickenpox and scarlet fever) [1, 4].  

This is because the children's body has a 

high degree of susceptibility to the effects of 

adverse environmental factors, under their 

influence the children’s biological and 

psychological maturation slows down, which 

leads to impaired social adaptation [5, 7]. 

Educational regime violation, increased 

educational study load, poor organization of 

physical culture and health-improving work, 

a low level of hygienic knowledge among 

students, as well as the information volume 

increase, passive rest leads to an increase in 

morbidity, disability, mortality, and social 

maladaptation of children [8]. All the 

negative trends in the state of children’s 

health have caused vigilant attention from 

the Government of the Russian Federation, 

which is systematically forming various 

preventive programs to improve children's 

health. The implementation of the ‘Children 

of Russia’ federal program and the ‘Health’ 

national project has led to a decrease in child 

mortality by 1.7 times, infant mortality by 

1.9 times, primary morbidity by 17% and 

overall morbidity by 6.2% compared with 

2007.  

The sick rate decrease has occurred in five 

classes of ICD-10. The most significant 

successes (a 40% decrease) have been noted 

in the 16th class, i.e. ‘Individual conditions 

that arise in the perinatal period’, which was 

facilitated by the opening of 25 perinatal 

centers in various regions of Russia. The 

struggle to preserve children's health has 

taken on a systemic character [9, 10]. As a 

result, a long-term tendency towards a 
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disease appealability decrease has been 

marked out in certain territories. At the 

same time, life-threatening situations, 

according to WHO began to occur in children, 

this is 25% of cases [11].  

Consequently, pediatricians noted a sharp 

increase in ambulance demand and 

emergency medical services, which led to a 

logical conclusion that the frequency of 

urgent morbidity in children has increased 

[12, 13, 14].To decipher the indicated 

imbalance, in this study we carried out an 

objective characteristic of the overall sick 

rate of children in an urban area fully 

provided with a system of medical child care; 

focusing on the assessment, characteristics 

and trends of urgent pathology. 

Objective: To obtain a characteristic overall 

sick rate of children in an urban area and 

the place of urgent pathology in its 

characteristics and main trends.  

Methods 

The study was based on the Children's City 

Clinical Hospital #8, which serves the entire 

child population of the Metallurgical region 

of Chelyabinsk. The child population and 

socio-economic indicators of Chelyabinsk do 

not differ from other areas of the regional 

center. However, this district is the only one 

in Chelyabinsk, where there are all the 

necessary pediatric services, i.e. somatic and 

infectious hospitals, emergency room, 

emergency substation, etc. Children in other 

areas of the regional center are forced to 

apply for certain types of medical care to 

medical organizations in neighboring areas. 

As a result, official medical reports in 

particular form #12 do not reflect the true 

sick rate in the corresponding area.  

In order to eliminate this, the Metallurgical 

region was chosen. The number of children 

aged 0 to 17 years for a ten-year period 

changed slightly from 23.4 thousand to 26.5 

thousand. The information was obtained by 

copying from the ‘Patient Admission and 

Hospital Denial Logs’, ‘Emergency Medical 

Call Cards’ and Report Form #12 from 2008 

to 2017. The primary sick rate and disease 

appealability per 1000 children and the 

frequency of urgent conditions per 1000 

children is the result of the cases number 

ratio of urgent conditions to the average 

annual number of children from zero to 17 

years multiplied by 1000.  

To determine the randomness or significance 

of indicator levels changes (of sick rate, etc.) 

in dynamics, an iteration criterion (Z) was 

applied. If Z≥Z05, then changes in the level 

of the phenomenon are recognized as 

statistically insignificant. If Z <Z05, then the 

differences recognize the presence of certain 

dynamics of indicators. To determine the 

statistical significance of differences or 

similarities in the indices of the compared 

groups, we used the calculation of the 

nonparametric Wilcoxon-White criterion for 

unrelated populations (T).  

If Тcalc ≥ T05, the null hypothesis is accepted. 

There are no differences between the 

compared sets. If Тcalc <T05, differences 

between populations are and are considered 

statistically significant [15]. A value of 

p<0.05 was considered statistically 

significant. The analysis of the statistical 

regularity was carried out using the 

statistical software package Microsoft Office 

Excel 2003, the average and relative values 

and their representative errors were 

calculated. 

Results 

It has been found that in the whole city of 

Chelyabinsk, the primary sick rate of 

children from zero to 17 years in 2008–2017 

had different dynamics. At the first stage 

from 2008 to 2011 it is at an unequal rate, 

but constantly growing (Z <Z05; p <0.05), 

reaching a maximum in 2011, 1,822.2 cases 

per 1,000 children. The growth rate is 

108.6%. The second stage, from 2012 to 2017, 

was followed by its significant (Z <Z05; p 

<0.05) decline in 2017; the primary sick rate 

reached a minimum in ten years under 

consideration, 1,369, 9 cases per 1,000 

children.  

As a result, over 2008–2017, it significantly 

(Z <Z05; p <0.05) decreased with a decrease 

rate of 18.3%, which indicates the presence 

of positive dynamics in the primary children 

morbidity in Chelyabinsk. The forecast of 

primary disease appealability for both 

compared territories (picture 1) shows that 

the identified trends will remain constant in 

the future, i.e. the sick rate will continue to 

decrease both in Chelyabinsk and in the 

Metallurgical region and in 2020 will reach 

the levels of 1, 180.4 and 1291.8 cases per 

1,000 children, respectively. The primary 

morbidity obviously dominates in childhood, 

accounting for more than 80.0% in total.  
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However, it cannot be the only subject of the 

research, since in this case it will be difficult 

to see objectively the degree of the child's 

body reactivity and the pathogenicity of an 

acute disease. For a full picture, a study of 

the overall morbidity is needed [9]. 
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Picture 1: The primary incidence prognosis of children in Chelyabinsk and Metallurgical region up to 2020 (per 1,000 

children)  

 

The analysis showed that there is a direct 

correlation between the dynamics of primary 

and general morbidity in Chelyabinsk and 

the Metallurgical District +0.97 and +0.93, 

respectively. As a result, from 2008 to 2017, 

the total incidence in both populations varied 

in the same way as the primary; first, it 

significantly increased (Z <Z05; p <0.05), 

reaching a maximum by 2011, and then 

decreased intensively (Z <Z05; p <0.05). At 

the same time, over the past ten years, the 

rate of decline in the overall incidence rate 

(24.0% and 21.0%) exceeded this indicator for 

the primary incidence rate (18.3 and 17.3%), 

which is the result of a decrease in the 

number of visits from exacerbations of 

previously known chronic diseases. 

Significantly higher (T <T05; p <0.05) similar 

indicators of primary incidence and levels of 

general incidence both in Chelyabinsk and in 

the Metallurgical region, while among 

themselves they do not have reliable (T> Т05) 

differences, and their dynamics shows a 

strong direct correlation (r = + 0.98 ± 0.009). 

The general disease appeal ability for both 

compared territories (picture 2) shows that 

the existing trends will continue in the 

future, i.e. the incidence will continue to 

decrease both in Chelyabinsk and in the 

Metallurgical region, and in 2020 will reach 

the levels of 1,523.7 and 1,593.2 cases per 

1,000 children, respectively. 
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Picture 2: The prognosis of the overall incidence rate of children in Chelyabinsk and Metallurgical region up to 2020 

(per 1,000 children)  
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It should be noted that the reduction in the 

overall morbidity rate of children of the 

Metallurgical District was accompanied by 

an increase in urgent conditions recorded 

when applying to the emergency department, 

emergency medical service and the in-patient 

department of the hospital. There is no single 

state reporting form for registering urgent 

conditions.  

All this pathology without an additional 

designation is included along with other 

diseases in the forms # 12, # 14, etc. It 

became possible to obtain the necessary 

information only by copying from the 

accounting forms of the respective units. 

Therefore, according to the emergency room 

in the period of 2008–2017, the frequency of 

urgent conditions in children has more than 

tripled, i.e. from 170.2 cases per 1,000 

children in 2008 to 648.0 cases in 2017. In 

other words, at the beginning and at the end 

of the period every 13 and every third disease 

were recorded, respectively, of the total 

number of those that were recorded in the 

clinic (picture 3). The forecast urgent 

conditions prevalence in children registered 

by appeals to the emergency room shows that 

the existing trend will not continue in the 

future, i.e. the incidence rate will decrease 

significantly, and as a result, by 2020 its 

level will be 487.1 cases per 1,000 children.  

According to emergency medical service calls, 

a decrease in the overall disease 

appealability of the Metallurgical District 

clinic is accompanied by an increase in 

urgent conditions recorded by emergency 

medical service. In 2008–2017, the 

prevalence of these conditions increased 

significantly (Z <Z05; p <0.05): from 231.1 

cases per 1,000 children’s population in 2008 

to 329.3 cases in 2017. The growth rate is 

142.5%. 
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Picture 3: Urgent conditions prevalence forecast in children of the Metallurgical District according to the emergency 

department up to 2020 (per 1,000 children)  

 

The average level for ten years of observation 

is 275.6 cases per 1,000 children. That is, at 

the beginning of the period, 10.5% of diseases 

cases were not recorded by the clinic, then at 

the end of this period it almost doubled and 

equaled 19.0% of cases. The forecast urgent 

conditions prevalence recorded by calls to 

emergency medical services shows that the 

current trend will continue in the future, i.e. 

the sick rate will increase and in 2020 will 

reach 376.2 cases per 1,000 children (picture 

4). When analyzing form 001 / u (Journal of 

Patient Admission and Hospitalization 

Denial), filled out in the admission 

department of children's hospitals, it turned 

out that over the ten years under review, this 

unit became very popular as a source of 

urgent care, especially among parents whose 

sick children did not need hospitalization. 

Parents brought them to the hospital on their 

own in the evening and at night, usually 

without calling an emergency medical service 

or emergency care team. After medical 

assistance was provided, the children 

returned home. From 2008 to 2017, the share 

of such cases increased by more than 15 

times, i.e. from 0.6 to 9.4%, respectively. 
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Picture 4: Forecast of urgent conditions prevalence in children of the Metallurgical District, according to the 

ambulance service up to 2020 (per 1,000 children)  

 

Overall, from 2008 to 2017, the prevalence of 

urgent conditions recorded by appeals to the 

admitting office grew eight times, i.e. from 

6.3 to 48.0 cases per 1,000 children. The last 

four years show the maximum increase in 

this incidence. Therefore, from the end of 

2014 to the end of 2017, it increased by more 

than five times, i.e. from 8.7 to 48.0 cases per 

1,000 children.  The forecast of urgent 

conditions prevalence in children, according 

to the admitting office, shows that the 

current trend will continue, i.e. the incidence 

will increase and in 2020 will reach 53.3 

cases per 1,000 children (picture 5). 

Discussion 

The study of primary and general incidence, 

and urgent conditions prevalence of children 

of the Metallurgical region, resulted in two 

opposing trends that have been observed in 

recent years. On the one hand, both the 

primary and the general incidence of medical 

visits to the clinic demonstrate a decrease. 

So, the last of them significantly (Z <Z05; p 

<0.05) decreased from 2 019 cases per 1,000 

children in 2012 to 1,733 cases in 2017. The 

decline rate is 14.2%. 
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Picture 5: Forecast of urgent conditions prevalence in children of the Metallurgical District, according by to the 

admission department of the Children's Hospital up to 2020 (per 1,000 children)  

 

On the other hand, the cumulative 

prevalence of urgent conditions according to 

emergency department, emergency medical 

service, and admitting office of the children's 

hospital increased significantly (Z <Z05; p 

<0.05): from 440 cases per 1,000 children in 

2012 to 1,025 cases in 2017, i.e. almost 2.3 

times.  

Thus, the decrease in the overall morbidity is 

not about children’s health indicators 

improvement, but as it turns out, hides the 

health deterioration in children living in the 

Metallurgical District. If we take into account 

that the sick rate of children in the 

Metallurgical region and in Chelyabinsk, as a 

whole, is not significantly different in level, 
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structure and dynamics; then a similar 

situation should be assumed in the regional 

center as well. The question naturally arises 

about the structure of urgent morbidity. The 

existing allocation of urgent diseases for 

pediatrics has purely theoretical significance. 

It is more correct to talk about urgent 

conditions (these are conditions requiring 

urgent medical intervention, the failure of 

which can lead to serious complications or 

death for the patient), which in children, due 

to the different reactivity of their body, can 

occur with common diseases.  

For example, respiratory infections, insect 

bites, etc. The parents’ reaction to increasing 

symptoms is the leading one here, i.e. 

‘aggravation’ of a child. And not a single 

service called upon in order to provide urgent 

assistance shall refuse. The urgent conditions 

increase in children is often the result of a 

decrease in the availability and adequacy of 

primary health care provided by district 

pediatricians in clinics. The existing practice 

is as follows, after visiting a pediatrician, the 

blood test is taken only next day, then a week 

later, for example, there is an ultrasound 

scan, and only after that the appointment is 

set, this leads to the fact that diseases in 

children can acquire aggravated forms that 

force parents to seek urgent help. 

Conclusion 

A disease appeal ability decrease was 

observed in the Metallurgical region, and in 

the regional center; it cannot indicate a 

health status improvement in children, due 

to a simultaneous increase in the prevalence 

of urgent conditions in children. As a result, 

urgent conditions often lead to disease 

complications and its transition to a chronic 

form, it is necessary to note the health status 

deterioration in children of the Metallurgical 

region of Chelyabinsk.  Reducing the urgent 

conditions prevalence in children requires 

increasing the availability and adequacy of 

diagnostics in children's clinics, and for 

effective control of this pathology, it is 

necessary to improve the accounting system 

of urgent conditions, stopped by various 

services. 
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