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It was shown that in the conditions of intensive development of resuscitation techniques, newborn care and in-

fant mortality reduction, including born with extremely low birth weight, one of the consequences of the process is the 
growing number of children with disabilities. In Russia, the disability of children under 4 years due to diseases of the 
nervous system consistently takes second place as on prevalence, as on the share in the structure of disability in this 
age. The purpose of the study was to identify risk factors and the development of prognostic tables for the most com-
mon early childhood disorders of physical health of children with disabilities due to diseases of the nervous system. A 
clinical examination of 178 children with disabilities due to diseases of the nervous system (with spastic forms of cere-
bral palsy) at the age of 1–3 years was carried out. To identify the risk factors and to draft the expectancy table, the 
method of sequential mathematical analysis of Wald has been used. It is shown that the priority kinds of physical 
health disorders of studied children with disabilities are frequent acute respiratory infections, deficient anemia, mal-
nutrition, atopic dermatitis. It was found that during the formation of the frequent incidence of disabled children with 
acute respiratory diseases and atopic dermatitis neonatal and post-neonatal factors in the formation of deficiency 
anemia and malnutrition – antenatal and neonatal risk factors are of the greatest importance. Tables of health disor-
ders suitable for practical use of these predictions were designed. Pediatricians recommended to include children with 
poor prognosis in the risk group for the formation of these health problems and prescribe preventive measures that 
reduce the likelihood of risk realization. 

Key words: risk factors, prognosis of health problems, children with disabilities, cerebral palsy. 
 

 
Despite recent efforts on improving ma-

ternity and child welfare services, up to 40% 
children are born ill or become ill in the neo-
natal period [3]. Owing to an intensive devel-
opment of resuscitation technologies and new-
born care, infant mortality, including of ex-
tremely low-birth-weight newborns, decreased 
more than twice in the recent years [1, 3, 20]. 
Among other reasons, this led to an increase in 
the number of handicapped children aged up to 
4 years old [14, 19, 24]. Infant disability is one 
of the indices that characterize children's state 
of health and the efficiency of public organiza-
tions that provide medical care to children [9, 
11, 13]. Disability due to neuropathy consist-

ently ranks second as in the prevalence, as 
well as in the share of disability state in chil-
dren under the age of 4 years old [10, 13]. In 
occurrence thereof, perinatal factors, abnormal 
pregnancy and mogitocia are of critical im-
portance [9, 17]. Infantile cerebral palsy (ICP) 
refers to the most severe consequences of the 
neural axis perinatal affections (NA PAs) and 
remains one of the main causes of infant disa-
bility [7, 16]. 

 It is known that physical health of chil-
dren with disabilities due to neuropathy suffers 
as well, which, in turn, has a significant impact 
on the rehabilitation potential and efficiency of 
complex rehabilitation [15]. Pediatric compo-
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nent therefore is an important part of the com-
plex rehabilitation. Pediatrician involvement in 
rehabilitation of children with disabilities due 
to neuropathy is the prediction and prevention 
of somatic pathology. Prediction is important 
in the formation of children’s health, since it 
identifies not only the risk, but also positive 
factors determining the application points in 
preventive activities to create a "preponder-
ance" of safety factors [4]. Based thereon, both 
an impact of individual factors, as well as all 
factors in combination should be analyzed [4, 
18, 21]. Prediction of the most frequent health 
deteriorations allows timely, targeted and dif-
ferentiated preventive measures that are most 
effective provided their early prescription to 
the children at risk [2, 22, 23]. 

The purpose of the study was to identify 
risk factors and to develop prognostication for 
the most common early childhood physical 
health problems (frequent acute respiratory 
diseases, deficiency anemia, malnutrition, 
atopic dermatitis) in children with disabilities 
due to neuropathy. 

Materials and Methods. We performed 
clinical examination of 178 children with disa-
bilities due to neuropathy (infantile cerebral pal-
sy in spastic forms), aged 1-3 years old, among 
them of 86 girls (48.3%) and 92 boys (51.7%), 
p> 0. 05. The children examination included 
clinical examination, evaluation of the physical 
growth and development, resistance, blood and 
urine clinical analysis. Data of the bio-anamnesis 
and social history were collected by data copy-
ing from the infant’s records (Form No. 112-
1/u), questionnaire surveys and by interviewing 
parents. In identifying risk factors for the most 
common health problems and drawing up the 
prognostic tables, we used sequential mathemat-
ical analysis method by Wald [5, 6]. After prov-
ing the significance of differences in the occur-
rence of the factor under study in the groups of 
children with and without disabilities (p <0.05), 
we calculated the prognostic coefficients (PC) 
per each factor grade. The prognostic coefficient 
was calculated by the formula PC = 10 lg 
(P1/P2) in the presence of the factor, PC = 10 lg 
(1-P1/P2-1) in the absence of the factor, where 
P1 and P2 are the factor’s occurrence in the ref-

erence groups compared. The positive sign of 
the value obtained testified to poor prognosis. 
Wald method of mathematical analysis is widely 
used in medicine, in particular, for prediction of 
diminished hearing [12], physical growth and 
development abnormalities, neuro-
developmental delays, frequent acute respiratory 
infections, formation of cerebral palsy in chil-
dren with very low and extremely low birth 
weight [22], for prediction of disease progres-
sion in patients with chronic hepatitis C [8], etc., 
that makes this method topical, informative and 
authentic. 

Results and Discussion. At clinical exami-
nation of the disabled children with cerebral pal-
sy in spastic forms, it’s found that one third of 
children (34.2%) are considered frequently ill, in 
34.2% malnutrition is detected, in 32.6%: defi-
cient anemia, in 18%: atopic dermatitis. In the 
analysis of the social history and biological an-
amnesis, we identified the prognostic-significant 
risk factors for the formation of the most com-
mon early childhood health disorders.  

The most prognostic-significant for the 
frequent incidence of Acute Respiratory Dis-
ease formation in these children at early age are 
the following factors: premature birth of less 
than 30 weeks gestational age, birth weight less 
than 1500 grams, IVH of 1-2 degree, according 
to neurosonography in the neonatal period, se-
vere neural axis perinatal affections (NA PAs), 
artificial respiration (AR) for more than three 
days, conjugation jaundice, pneumonia in the 
neonatal period, open fetal communication (pa-
tent foramen ovale), anemia in prematurity, ad-
enoid hypertrophy, acute conjunctivitis history, 
hypertrophy of the tonsils, atopic dermatitis his-
tory, deficit of body weight, a child's ability to 
walk. 

For deficiency anemia formation, factors 
of prognostic significance are: mother’s age 
over 30 years at the time of birth, birth of the 
third pregnancy and more, threatened miscar-
riage in the first trimester, Chronic Fetopla-
cental Insufficiency during the given pregnan-
cy, intrauterine growth restriction syndrome 
(IGR), 1st minute Apgar score: 6 points or 
less, severe NA PAs, pneumonia in the neona-
tal period, prematurity anemia, acute pyelone-
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phritis history, intestinal dysbiosis history, 
spastic tetraparesis in child. 

Such factors as mother’s anemia during 
pregnancy, intrauterine growth restriction syn-
drome, premature birth of less than 30 weeks 
gestational age, birth weight less than 1500 
grams, acute hypoxia and asphyxia at birth, 
Apgar score at the 1st minute: 0-1, 2-3rd grade 
IVH, according to neurosonography, 3rd-
degree cerebral ischemia in the neonatal peri-
od, severe NA PAs, artificial ventilation for 
more than 3 days, conjugation jaundice in the 
newborn period, prematurity anemia, acute 
respiratory infections in the first year of life 4 
times and more, late biekost introduction, 
spastic tetraparesis in child are prognostic-
unfavorable for the formation of malnutrition.  

For the formation of atopic dermatitis in 
early childhood, the following socio-biological 
factors are of prognostic significance: moth-
er’s age over 30 years at the time of birth, 
threatened miscarriage in the first trimester, 
acute respiratory infections in mother during 
pregnancy, allergic diseases in mother, chronic 
diseases of upper respiratory tract in mother, 
infectious inflammatory diseases in the neona-
tal period, gastrointestinal pathology in the 

neonatal period, obstructive bronchitis history, 
intestinal dysbiosis history, chronic constipa-
tion history, frequent acute respiratory infec-
tions in the first year of life, chronic diseases 
of upper respiratory tract of the child, food al-
lergy history, living in a city, late biekost in-
troduction, child's ability to walk. 
Therefore, when predicting frequent acute res-
piratory infections and atopic dermatitis in 
children with disabilities due to neuropathy, 
the largest share belongs to the neonatal and 
post-neonatal factors, in predicting the defi-
ciency anemia and malnutrition – to the ante-
natal and neonatal risk factors. 

At diagnosing and disability assessment in 
handicapped children due to neuropathy, at a 
time of preventive medical examination, pedia-
trician identifies social and biological risk fac-
tors of frequent acute respiratory infections, de-
ficiency anemia, malnutrition, atopic dermatitis 
at the early age by interviewing parents and 
copying data from a child's development histo-
ry.  

According to the proposed prognostic table 
(Table), the PC values of the risk factors for 
each health problem revealed in a child are 
summed up. 

Table 

Prognostic table of early age frequent respiratory diseases, deficiency anemia, malnutrition, 
atopic dermatitis in children with disabilities as a result of neuropathy 

Risk Factors value 

Prognostic Coefficients of 
fre-

quent  
ARDs 

deficiency 
anemia 

malnutriti
on 

atopic 
dermatitis 

Mother’s age over 30 years at the time of 
birth Yes  +0.90  +1.38 

No  -0.90  -1.30 
Birth of the third pregnancy and more Yes  +3.17   

No  -1,03   
Threatened miscarriage in the first trimester Yes  +5.3  2.43 

No  -0.98  -0.77 
ARD history in the given pregnancy Yes    +2.84 

No    -1.23 
Anemia in mother during pregnancy Yes   +3.53  

No   -0.9  
Allergic diseases in mother Yes    +2.45 
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No    -1.12 
Chronic diseases of upper respiratory tract in 
mother 

Yes    +4.74 

No    -0.39 
CFPI1 during the given pregnancy Yes  +2.76   

No  -1.16   
IGR, hypotrophic by type Yes  +5.03 +7.55  

No  -0.73 -0.28  
Premature birth of less than 30 weeks gesta-
tional age 

Yes +3.02  +7.55  

No -2.15  -0.28  
Birth weight less than 1500 grams Yes +2.93  +10.56  

No -1.8  -0.64  
Acute hypoxia and asphyxia at birth Yes   +2.56  

No   -0.57  
1st minute Apgar score: 6 points or less Yes  +1.04   

No  -2.27   
1st minute Apgar score: 0-1 points Yes   +6.14  

No   -0.39  
IVH of 1-2d grade, according to neurosonog-
raphy, in neonatal period 

Yes +1.6    

No -0.78    
IVH of 2-3d grade, according to neurosonog-
raphy, in neonatal period 

Yes   +4.46  

No   -0.46  
3rd-degree cerebral ischemia in neonatal pe-
riod 

Yes   +2.62  

No   -1.1  
Severe NA PAs in neonatal period Yes +1.3 +1.24 +2.43  

No -1.76 -1.69 -3.25  
Artificial ventilation for more than 3 days in 
neonatal period 

Yes +1.47  +1.07  

No -0.96  -1.59  
Conjugation jaundice in neonatal period Yes +1.82  +2.36  

No -0.94  -1.43  
Infectious-inflammatory diseases in neonatal 
period 

Yes    +4.0 

No    -1.19 
Pneumonia in neonatal period Yes +1.98 +1.42   

No -0.75 -0.73   
Gastrointestinal tract pathology in neonatal 
period 

Yes    +7.55 

No    -0.28 
Open Fetal Communications (OFC) Yes +2.29    

No -1.3    
Anemia in prematurity  Yes +2.12 +2.6 +1.82  

No -1.25 -1.61 -0.98  
Obstructive bronchitis history Yes    +2.43 

No    -0.77 
Adenoid hypertrophy Yes +7.75    

No -1.15    
Acute conjunctivitis history Yes +7.02    
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No -0.66    
Hypertrophy of tonsils Yes +7.2    

No -0.64    
Atopic dermatitis history Yes +3.02    

No -1.0    
Acute pyelonephritis history Yes  +2.6   

No  -1.61   

Intestinal dysbiosis history Yes  +2.54  +4.68 

No  -0.81  -0.29 

Chronic constipation history Yes  +2.6  +4.69 

No  -1.61  -0.5 

ARDs in the first year of life 4 times and 
more 

Yes   +2.06 +2.65 

No   -1.0 -1.47 
Chronic diseases of upper respiratory tract of 
the child 

Yes    +2.97 

No    -0.88 

Food allergy in anamnesis Yes    +6.5 

No    -5.22 

Living in city Yes    +1.71 

No    -6.17 

Late biekost introduction Yes   +2.62 +2.62 

No   -1.1 -1.1 
Body weight deficit in a mother???? 
or a child  

Yes +1.68    

No -1.37    

Spastic tetraparesis in a child Yes  +2.29 +2.06  

No  -1.24 -1.0  

An ability of a child to walking Yes +2.8   +2.56 

No -2.0   -2.06 

 
The total value of summed-up PCs deter-

mines individual prognosis. The value of the 
predictive threshold (PT), which allows assess 
the measure of confidence in the formation of 
health problems at early age (frequent respira-
tory diseases, deficiency anemia, malnutrition, 
atopic dermatitis) was determined by Wald 
formula [5]. Considering the allowable error 
probability in prediction below 5%, we deter-
mined that PT possibility of health disorders 
equals to +13, and the absence thereof: -13. 

If the sum of PCs is equal to or more than 
13 points, it means poor prognosis, predicting 
the formation of early frequent ARDs (by the 

sum of the 2nd column PCs), deficiency ane-
mia (by the sum of the 3rd column PCs), mal-
nutrition (by the sum of the 4th column PCs), 
atopic dermatitis (by the sum of the 5th col-
umn PCs), with a 95% accuracy of prediction. 

If the PCs sum is equal to or less than -13 
points, it means favorable prognosis, predict-
ing the absence of the health disorder in ques-
tion. 

If the PCs sum is in the range of +12 to -
12 points, the prognosis is uncertain, insuffi-
cient data to make a decision on a prognosis 
(the group of attention). 



E.A. Vorobieva, O.M. Filkina, N.V. Dolotova 

Health Risk Analisis. 2016. no. 4 46

As for children with poor prognosis, pedi-
atrician is to include them in a group at risk on 
the formation of the given health problems and 
prescribe the preventive measures reducing 
probability of risk occurrence. 

Conclusion. Thus, the study revealed bio-
logical and social risk factors for the most 
common early age somatic disorders in chil-
dren with disabilities due to neuropathy: fre-
quent acute respiratory infections, deficiency 

anemia, malnutrition, atopic dermatitis. In the 
formation of frequent ARDs and atopic derma-
titis in these children, neonatal and post-
neonatal factors are the most important, in the 
formation of deficiency anemia and malnutri-
tion: antenatal and neonatal risk factors. We 
developed easy-to-use prognostic tables for the 
given health disorders to be applied in pedia-
trician practice. 
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