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ABSTRACT
The objective of the research was to study the clinical diagnostic and prognostic significance of the predictors of neonatal
infections in underweight to the term of gestation premature newborns. The results of a prospective clinical laboratory
study made it possible to conclude that preclinical predictors of the infectious process of newborns are elevations in the
concentration of biochemical markers of presepsin and procalcitonin. Predictor of early neonatal infection established a
marker of presepsin, with a sensitivity of 94.8% and a predictive significance of a positive result of 93.2%. Tests with
high diagnostic informative value for sepsis in underweight to the term of gestation premature newborns are leukopenia
less than 5 thousand in 1mkl, high presepsin (935 pg / ml and more), procalcitonin (8.7 ng / ml and more) and CRP ≥
10mg / l in the blood serum. Levels of procalcitonin> 8.7 pg / ml, CRP ≥ 10 mg / l should be used as additional criteria
for diagnosis and prediction of the severity of neonatal infection.

Keywords: biochemical markers, procalcitonin, presepsin, C reactive protein, neonatal infection.
INTRODUCTION
Reliable clinical diagnosis of infectious diseases in
newborns is practically impossible without laboratory
tests due to the lack of clear clinical criteria. Mostly in
clinical practice C-reactive protein (CRP) and
procalcitonin (PCT) are used [1-5] for this purpose.
Being not an ideal marker, in neonatology CRP has no
diagnostic value, especially in the first days after the
birth of the child.
Despite the fact that CRP and PKT have sufficient
sensitivity to the systemic inflammatory reaction [6,7]
and are widely used for the diagnosis of the infectious
process, it should be taken into account that the excess
of the threshold values of laboratory markers of
systemic inflammation can be caused by a number of
non-infectious causes [8].
Assessment of the sensitivity and specificity of markers
in the diagnosis of infectious diseases in low-birth
babies is of particular interest. In assessing the results
obtained, it must be remembered that the reference
intervals and threshold values of PCT are dynamic and
depend on the gestational and post-conceptual age of
the child, as well as its clinical state [9].
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In the literature opinions on the diagnostic significance
of procalcitonin in the diagnosis of sepsis in small
children are ambiguous, which requires further study of
this problem. Despite a large number of publications
devoted to the diagnostic significance of PCT for
systemic infections, including neonates, there is no
unambiguous opinion on the possibility of using this
indicator in the diagnosis of infectious and
inflammatory diseases in the first 2 days of life due to a
wide range of its control ranges in this age period [10,
11].
In recent years, there have been publications about the
use of presepsin (PS) in the early diagnosis of sepsis.
The results of international studies suggest that
presepsin, as a very effective marker for early diagnosis
and monitoring of sepsis and systemic infections, can
find its wide application in the routine practice of
laboratory diagnostics [12].
However, studies devoted to the study of the level,
dynamics, and values of procalcitonin and prespepsin in
underweight to the term of gestation preterm infants are
not sufficient and there is no clarity on this issue, which
determines the need for further research [13]. The
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complex dynamic determination of the concentration of
procalcitonin in combination with the levels of Creactive protein, prespepsin in small children as

indicators of the development of sepsis is of great
interest both in terms of early diagnosis and in
evaluating the effectiveness of antibiotic therapy.

METHODS AND MATERIALS
In a prospective clinical laboratory study (2016),
approved by the Ethical Committee of KazNMU named
after Asfendiyarov of December 11, 2014, protocol No.
12, on the basis of the voluntary informed consent of the
mothers, included 95 underweight to the term of
gestation premature newborns with a birth weight of
500 to 2500 g, a length of 30 to 45 cm, a gestation
period of 24 to 35 weeks, of which 129 are boys and
136 are girls. The children were born and were treated
in the Neonatal Intensive Care and Intensive Care Unit
(ICU) of the CKP at the Perinatology and Children's
Cardiac Surgery Center (CP and DKH).
A complex of investigation of newborns in the ICU
included: analysis of antenatal and intranatal risk factors
for infection; analysis of the health status of
underweight babies at birth, evaluation of physical
development using the Fenton growth curve,
neuromuscular and physical maturity by Ballard;
assessment of peripheral blood at birth and in dynamics,
the results of bacteriological blood tests, the results of
enzyme immunoassay (ELISA) and polymerase chain
reaction (PCR) for intrauterine infections (CMV, HSV,
toxoplasmosis,
chlamydia);
a
comprehensive
assessment of the markers of the infectious process:
CRP, procalcitonin, presepsin 6 hours after birth and in
dynamics after 72 hours of life; assessment of blood
gases, electrolytes, coagulograms and blood sugar;
Biochemical blood analysis, assessment of the state of
the chest, heart condition, the presence of fetal
communications (echocardiography); Evaluation of the
functional state of the brain, according to indications of
internal organs.
Based on the positive results of the markers of the
infectious process in the first day of life, two groups
were formed: one group included 64 (67.4%) of small

children in combination with intrauterine growth
retardation (small to gestation term premature) with
positive results of PCT, CRP in the first 24 hours after
birth, 31 (32.6%) included a small premature newborn
with a negative markers in the first day after birth
(group of comparison). Later, in the first 72 hours of
life, the results of laboratory tests in two groups of
children (general blood test, urine, biochemical
parameters of blood - CRP, procalcitonin, presepsin,
ELISA and PCR) allowed confirming or excluding the
presence of an infectious process in dynamics.
The results of the scientific research were subjected to
statistical processing using the program (XLSTAT-pro
MS Excel). To describe normally distributed
parameters, we used the arithmetic mean and standard
deviation of the arithmetic mean. The Student's criterion
was used to test the hypothesis of the difference
between the means for the two groups (the main group
and the comparison group). Error control was carried
out by data collection. Common methods of variational
statistics were used with the calculation of the mean
values (M), the error of the mean for absolute and
relative values (m), and the difference between groups
(p). To identify the relationships the correlation analysis
method was used which included both: estimating the
Spearman correlation coefficient (r) and the level of its
significance (p). In order to assess the informativeness
of laboratory tests from the perspective of the evidencebased medicine, diagnostic sensitivity (DS), diagnostic
specificity (DS), prognostic significance of positive
(PPV) and negative (NPV) results were calculated.

RESULTS
Analysis of the anamnestic data in the two groups
showed that the majority of women who gave birth to
infected children had a complicated obstetric and
gynecological history (70.4 ± 5.7%, p <0.001),
pathological course of pregnancy in the form of an
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abnormal amount of amniotic fluid (68.8 ± 5.8%, p
<0.001), chorioamnionite (65.6 ± 5.9, p<0.05).
The distribution of premature newborns, depending on
the gestational age, is presented in Table 1.
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Table 1. Indices of gestational age of observed children
Gestation term
24-30
31-34
35-37

abs
38
21
5

1st group (n-64)
М±m%
59,4±6,1
32,8±5,9
7,8±3,3

abs
6
16
9

2nd group (n-31)
М±m%
19,3±7,0
51,6±8,4
29,0±8,1

Р
<0,001
>0,05
<0,05

Table 2 shows the body mass index of children at birth.

Newborns born at low gestational age were statistically
more likely to be in the group of infected children than
in the second. Thus, at the gestational term of 24-30
weeks, almost three times more children were born in
the first group (p <0.001).

Table 2. Birth weight in the observed children
Body mass (g)
500-1000
1000-1500

1st group (n-64)
abs
М±m%
38
59,4±6,1
21
32,8±5,9

2nd group (n-31)
abs
М±m%
6
19,3±7,0
19
61,3±8,7

<0,001
<0,05

1500 -2500

5

6

>0,05

7,8±3,3

In the distribution of newborns by body weight at birth,
statistically significant differences in the extremely low
body weight in the newborns of the first group were
found in comparison with the second group (p <0.001),
and conversely, very low body weight was more often
recorded in the newborns of the second group (p <0 ,
05).
Thus, the newborns of the first group comprised a

19,3±7,0

Р

heavier contingent with a high risk of developing RDS
and neonatal infections.
On the basis of gender, 62% of the children in the first
group were male, the girls were 2 times fewer.
Six hours after birth, all 95 underweight to the gestation
term premature newborns' biochemical markers of the
infectious process in the blood were examined (Table
3).

Table 3. Indices of concentration of biochemical markers of the infectious process in underweight premature newborns in the first day of life
Levels of markers
1st group (n-64)
2nd group (n-31)
р
abs
М±m%
abs
М±m%
PCT (ng/ml)
0-2 (norm)
16
(25,0±5,4)
28
90,3±5,3
<0,001
2-5
5-10
10 ≤
PS (pg/ml)
0-200 (norm)
200-500
500-1000
1000 ≤
С-RP ( mg/l)
≤5 (norm)
5-10
10 ≤

12
18
18

18,6±4,9
28,1±5,6
28,1±5,6

3
0
0

9,7±5,3
-

>0,05

4
42
10
8

6,3±3,0
65,6±5,9
15,6±4,5
12,5±4,1

30
1
0
0

96,8±3,2
3,2±3,2
-

<0,001
<0,001

50
4
10

78,1±5,2
6,2±3,0
15,6±4,5

31
0
0

100,0±0,02
-

<0,001

As it can be seen in the table, in every fourth child of
the first group and the vast majority of children of the
second group (90.3%), the concentration of
procalcitonin was normal.
In the first group in 18.6% and in the second group in
9.7% of cases the level of PCT was raised slightly (from
2-5). The majority (56.2%) of children with congenital
infection registered high levels of procalcitonin from 510, 10 and more ng / ml. Thus, a high level of PCT was
reliably detected in children of the first group.
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The borderline level (200-500 pg / ml) of presepsin was
statistically more often detected in children of the first
group in comparison with the children of the second
group (p <0.001). In contrast, the normal level of
presepsin was significantly more frequently detected in
the second group (p <0.001).
The overwhelming majority (78.1%) of the children of
the first group and all the children of the second group
had a normal level of CRP (p <0.001). The highest rates
of CRP, as a rule, were noted in the first group, than in
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the
second.
In dynamics after 72 hours of life, we determined re-

concentration of biochemical markers of the infectious
process in serum (Table 4).

Table 4. Indices of concentration of biochemical markers of the infectious process in underweight premature newborns in dynamics
after 72 hours of life
Levels of markers
PCT (ng/ml)
0-2 (norm)
2-5
5-10
10 ≤
PS (pg/ml)
0-200 (norm)
200-500
500-1000
1000 ≤
С-RP (mg/l)
≤5 (norm)
5-10
10 ≤

р

1st group (n-64)
abs

М±m%

2nd group (n-31)
abs

28

43,8±6,2

28

19
5
12

29,7±5,7
7,8±3,3
18,7±4,9

1
1
1

3,2±3,2
3,2±3,2
3,2±3,2

>0,05
>0,05
<0,05

31
14
7
12

48,4±6,2
21,9±5,2
10,9±3,9
18,7±4,9

28
0
2
1

90,3±5,3
6,4±4,4
3,2±3,2

<0,001
<0,001
>0,05
>0,05

52
5
7

81,3±4,9
7,8±3,3
10,9±3,9

28
2
1

90,3±5,3
6,4±4,4
3,2±3,2

>0,05
>0,05
>0,05

When the markers of infectious process in the
blood serum were re-determined after 72 hours of life,
the level of procalcitonin and presepsin was normal in
the second group than in the first group (p <0.001).
Infected children were statistically more likely to have
an increased level of procalcitonin and presepsin
compared to uninfected children (p <0.05, p <0.001).
By the level of CRP, we did not reveal any significant
differences in the compared groups.
In the first 72 hours of life, 54 (84.3%) children of the
first group had congenital infection in the form of
intrauterine sepsis and intrauterine pneumonia in the

М±m%
90,3±5,3

<0,001

background of type 1 RDS, only 10 (15.7%) of
newborns had respiratory-type 1 syndrome. Thus,
congenital pneumonia was diagnosed in 44 newborns
(41 children in the first group and 3 in the second
group), congenital sepsis (early neonatal) in 14 children
of the first group.
When calculating the average indices (medians) of
biochemical markers of the infectious process, we found
statistically significant differences in the level of
presepsin in children with congenital sepsis in
comparison with children with pneumonia (p <0.05)
(Table 5).

Table 5. Average concentrations of biochemical markers of the infectious process in newborns with congenital infection
Calculating the average indices (medians) of biochemical
markers of the infectious process
PCT

Congenital pneumonia
(n-44)

Congenital sepsis (n-14)

Median, ng/ml

5,18

8,71

25%-75% quartile, ng/ml

0,06-13,4

1,9-13,6

Median, pg/ml

346,62

934,79*

25%-75% quartile, pg/ml

71,4-1061

185-1379

Median, mg/l

2,9

10,14

25%-75% quartile, mg/l

1-50,4

5-43,86

PS

СRP

By average levels of procalcitonin and CRP, we did not
find differences in the compared groups.
Thus, presepsin levels in the blood serum in the first
days of life in children with congenital infection, on the
one hand, are a kind of pathogenetic markers and
criteria for the severity of these conditions, on the other,
they can predict the further course of the existing
disorders.
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Further, in order to clarify the diagnostic significance of
the biochemical markers of the infectious process, we
performed a comparative evaluation of diagnostic
sensitivity (DS), diagnostic specificity (DS), prognostic
significance of positive (PZ +) and negative results (PZ) (Table 6).
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Table 6. Comparative evaluation of diagnostic sensitivity (Se), diagnostic specificity (Se), prognostic significance of positive (PPV) and negative results (NPV)
Biochemical markers of the diagnostic sensitivity diagnostic specificity prognostic significance negative results (NPV)
infectious process
(Se)
(Sp)
of positive (PPV)
94,8%
73%
93,2%
75%
PS
72,4%
87,7%
91,3%
87,7%
PCT
24,1
89,1
24,1
84,6
С-RP

The presepsin index has the highest sensitivity, a
sufficiently high prognostic significance of the positive
result. In the clinic, a test with high sensitivity is useful
to exclude a diagnosis if the result is negative.
Specificity and prognostic value of the negative result
of this test is 73-75%. This test is recommended to use
in the clinic to exclude congenital infection in the first
day after birth.
The test for procalcitonin is less sensitive than
presepsin, but it has high specificity and high prognostic
significance of positive and negative results. High
specificity (87.7%) and high prognostic significance of
the positive result (91.3%) allow it to be unambiguously
interpreted in the diagnosis of congenital bacterial
infection.
A fairly high prognostic significance of the negative
result (84.6%) was also detected for C reactive protein,
that is, at a level of ≤5 mg / l, the risk of congenital
infection is not more than 16.4%, and in the presence of
the disease the probability of detection of this marker in
this concentration is 24.1% (DC). At the same time, the

proportion of children who did not develop congenital
infection and who had a CRP less than 5 mg / l was
89.1%. The prognostic significance of the positive result
was only 24.1%. Diagnostic informativity remains
questionable and limits its use as a diagnostic criterion.
But the high specificity of the CRP test is useful for
including a diagnosis in the number of possible cases of
a positive result.
Thus, presepsin and procalcitonin tests can be used as
markers of congenital infection in the first day of life
after the birth of a premature baby. CRP has low
diagnostic information in the first day of life in
underweight to the term of gestation premature
newborns with congenital infection.
Diagnostic and prognostic significance of laboratory
parameters in underweight to the term of gestation
premature newborns with congenital sepsis is presented
in Table 7.

Table 7. Diagnostic and prognostic significance of laboratory parameters in underweight to the term of gestation premature newborns with congenital sepsis
Laboratory parameters
Se
Sp
PPV
NPV
PS
88,9%
97,7%
88,8%
87,7%
> 935 pg/ml
PKT
41,2%
82,9%
41,1%
84,1%
> 8,7 ng/ml
СRP
42,8%
90,9%
60,0
83,3%
> 10 mg/l
Leukopenia
32,8%
95,4%
60,0%
79,2%
<5,0 thousand
Thrombocytopenia
32,8%
66%
28,6%
78,4%
<180,0 thousand
Leukocytosis
18,6%
75%
26,7%
76,7%
> 30 thousand
Lactate
35,7%
88,6%
50%
81,3%
> 5,0
Hypoglycemia <2,6
28,6%
70,5%
23,5%
75,6%
Hyperglycemia >11,5
47,1%
90,9%
66,6%
87,0%

The highest diagnostic and prognostic significance from
biochemical markers of sepsis is the presepsin test. It
should be used for early diagnosis of the disease.
Diagnostic and prognostic markers of sepsis are also
procalcitonin> 8.7 ng / ml, C reactive protein> 10 mg /
l, leukocytosis more than 30 thousand, leukopenia less
than 5 thousand, thrombocytopenia less than 180
thousand, hypoglycemia less than 2.6 mmol / L,
hyperglycemia more than 11.5 mmol / l. The sensitivity
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of these laboratory markers is lower, but they are highly
specific.
When performing a correlation analysis between the
levels of CRP, PCT, and PS in children of two groups,
we found a strong direct correlation between high
concentrations of prespepsin and CRP in congenital
sepsis (rxy = 0.4, p = 0.01 with a 95% probability
level). A weak correlation was obtained between high
levels of prespepsin and procalcitonin (rxy = 0.03, p =
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0.004). The positive correlation between PS and CRP
was the strongest in patients with sepsis and was absent
in children with pneumonia. This indicates a high
specificity of procalcitonin and C reactive protein in
congenital sepsis.
In the ELISA of the blood, in the overwhelming
majority (86.2%) of cases, anti-cytomegalovirus,
antiherpetic immunoglobulins of class G were detected
in titres exceeding the optical density of the critical
value by 20 or more times. At the same time, antibodies
of class M were detected in only 3 children. When
carrying out PCR diagnostics on DNA pathogens,
positive results were found in 8 children, which was
13.8%. DNA of Cytomegalovirus in the blood, DNA
Ch. Trachomatis in the urine. Congenital CMVI,
chlamydial infection is verified in 4 children with
congenital pneumonia and 4 children with congenital
sepsis.
The results of a bacteriological study of blood (blood
for sterility), urine were positive in 60% of children. At
the same time, the causative agents of gram-positive and
gram-negative flora were verified: staphylococcus
aureus 13.3%, epidermal staphylococcus 13.3%,
intestinal shelf 26.7%, enterobacteria 16.7%, Klebsiella
20% - 10%). Negative results in other children are due
to the fact that the prescription of antibacterial therapy
may have distorted the real picture early (often before
taking blood, urine for bacteriological research).
Starting empirical antibiotic therapy from the first hours
of life was prescribed for all children with congenital
infection. In 7 (12%) of newborns, congenital heart
defects (6 children with VS) and 1 child of GI tractatresia of anus (child transferred to a surgical hospital)
were detected.
For the treatment of RDS, substitution therapy with
natural surfactants was applied to all children with
sepsis and 63% of children with pneumonia.

39.6% of children diagnosed with fetal communications
(PDA, LLC), 21.4% of children with sepsis confirmed
hemodynamic disorders requiring long-term mechanical
ventilation with rigid parameters, leading to BPD, and
prolonged hospitalization of children (13.6 ± 5.2 in the
first group against 57.1 ± 13.2 in the second group, p
<0.05). Among children with hemodynamic disorders,
14.3% of children were re-acquired by the surfactant.
In case of congenital sepsis, we registered
significantly more frequently on the second and third
days of life: hemorrhagic syndrome with hemostasis
disorders in the form of IVH, bleeding from injection
sites, gastrointestinal and pulmonary hemorrhages in
comparison with children with congenital pneumonia
(57.1%, p < 0.05), metabolic disorders (100% vs.
68.2%, p <0.05), disorders of carbohydrate metabolism,
hypoglycemia and hyperglycemia (85.7% vs. 38.6% p
<0.05), systemic hypotension (50 % Vs. 18.2%, p
<0.05), anemia (42.8% vs. 22.7%), hypothermia and
hyperthermia (60% vs. 4.5% p <0.05), apnea (35.7% %
Against
9.0%
P
<0.05).
In neuroimaging, hypoxic changes in the brain (65.6%),
intraventricular hemorrhages of the second degree
(38%) were detected. IVH of the third and fourth degree
was diagnosed in 6 patients (5 of them children with
congenital
sepsis).
On the 3rd day of life, in order to completely eliminate
the congenital bacterial infection, 95 newborn children
were examined for a general blood test, as well as for
markers of infection. Normal levels of leukocyte index
in combination with normal levels of sepsis markers
gave us grounds to cancel antibacterial therapy in
children with RDS.

CONCLUSION
According to our data, preclinical predictors of the
infectious process of newborns are biochemical markers
of presepsin and procalcitonin. Predictor of early
neonatal infection established a marker of presepsin,
with a sensitivity of 94.8% and a predictive significance
of a positive result of 93.2%.
The results of general clinical, biochemical methods of
investigation made it possible to conclude that the tests

with the highest diagnostic informative value for sepsis
in underweight to the term of gestation newborns are
leukopenia less than 5 thousand in 1 μl, high prespepsin
(935 pg / ml and more), procalcitonin 8.7 ng / ml and
more) and CRP ≥ 10 mg / l in serum. Levels of
procalcitonin> 8.7 pg / ml, CRP ≥ 10 mg / l, should be
used as additional criteria for diagnosing and predicting
the severity of congenital sepsis.
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ABSTRACT
Currently, functional role of the Right ventricle (RV) at patients with Ischemic Heart Disease (IHD) remains poorly
understood. IHD in the Kazakhstan takes leading place among circulatory system diseases and appear as a socially
significant disease. Tissue Doppler Echocardiography (TDE) is the most sensitive method of diagnosis of latent myocardial
dysfunction at IHD, however there are insufficient data about functions of RV. That is why there is a need for further study
of the functional state of RV using TDE method.
Keywords: right ventricle, Ischemic Heart Disease, 2D-echocardiography, tissue Doppler echocardiography.

INTRODUCTION
Cardiovascular diseases are the leading cause of death in
the world. IHD is the most frequent disease and
connected with the high rate of mortality and morbidity.
Prevalence of the cardiovascular diseases in Kazakhstan
causes high rates of mortality and disability of patients.
According to official statistics mortality rate increased
from 13391.1 (2013) to 14223.8 (2015) cases per 100000
persons and became the most frequent cause of death [1].
Often enough IHD lead to chronic heart failure and then
cause death, unfortunately there is no decreasing
tendency. Leading role in the development of the acute
heart failure have dysfunction of the left ventricle (LV)
[2,19], however now majority of the cardiologists and
cardio surgeons pay attention on the role of the right
ventricle [3,4] and its dysfunction in patients with IHD.
This is because it combines with high frequency of acute
heart failure and cardiogenic shock, complex arrhythmia
and become a factor of poor prognosis and sudden death
at patients with IHD [5, 17].
In medical world functional changes of both ventricles at
patients with IHD seen as a result of structural changes
such as dilation, hypertrophy, changes in geometric

parameters and dysfunction of valves, as a result
remodeling of heart takes place.
After death of cardiomyocytes at the zone of infarction,
repeated attacks of ischemia, inflammatory or
degenerative process and cardiac overload with volume
or pressure occurs remodeling of heart muscle and
develops complex of structural-functional changes,
which affects damaged and undamaged myocardium.
During the remodeling occurs dilation of the heart
chambers and hypertrophy of intact parts of the
myocardium which sustain adequate cardiac output in
conditions of reduced contractile function. Remodeling
of the myocardium is the local process, progressing with
time in the basis of which lies process of adaptation of
myocardium to the continuous impact of the damaging
factor such as decrease in contractile function of the
myocardium. This pathophysiological process has the
adaptation role at the early stage however later leads to
development of the heart failure [6]. Remodeling process
affects on both left and right ventricle, however
remodeling of the right heart remain poorly understood.
RV is the least studied part of the heart despite the fact
that there are works on the importance of his contribution
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in maintaining of general hemodynamics, this function
determines the importance of assessing systolic and

diastolic function of RV in patients with IHD.

METHODS
53 patients at age 40 – 60 years with IHD were examined
(mean age 54.7±7.1) from which 34 (64%) males.
Control group consist of 39 people from which 16 (41%)
females and 23 (59%) males, mean age 52.3±6.9, who
not have pathology of the cardiovascular and
bronchopulmonary systems. IHD diagnosed on the basis
of a clinical picture, anamnesis of the disease, objective
examination data and data of instrumental diagnostic
methods. Criteria for exclusion are increase in mean
pulmonary artery pressure (higher than 25 mmHg). [7,
16], congenital heart defect and valvular heart disease.
Majority of patients had sign of various clinical
manifestations of coronary insufficiency: angina pectoris
class II – 18 (33%) patients, class III – 25 (47%) patients,
and class IV – 10 (20%) patients. The average duration
of the disease was 5.9±2.1 years.
31 patients (58%) suffered myocardial infarction, among
them according to electrocardiography 13 patients (25%)
have macro focal postinfarction scarring of anterior wall
of the left ventricle (abnormal Q wave or decreased
voltage R in the chest leads), 5 patients (9%) – non Qwave postinfarction cardiosclerosis (violation of the ST
complex and the T wave in the thoracic leads). 10
patients (19%) have abnormal Q wave on posterior wall
of LV, 3 patients (7%) have non Q-wave cardiosclerosis.
The following functional parameters of LV were
observed in the study group: 14 patients (26%) have
significant decrease in systolic function (left ventricular
ejection fraction less than 40%), 23 patients (44%) have
moderate decrease in systolic function (left ventricular
ejection fraction 40 – 50%). 16 patients (30%) have
intact contractile function (left ventricular ejection
fraction more than 50%). Mean left ventricular ejection
fraction is 44±8.1%.
Sign of chronic heart failure noted at 23 patients (43%).
To detect chronic heart failure 6-minute walking test

were done, according to result following functional
classes according to NYHA (New York Heart
Association) were detected: Class I – 9 patients (17%),
Class II – 5 patients (9%), Class III – 13 patients (24%),
Class IV – 2 patients (4%).
All patients underwent electrocardiography on standard
equipment - BTL-08 MTplusECG. Analyzing the ECG,
the following changes were taken into account: cicatricial
changes, signs of coronary pathology, disturbance of the
rhythm and conduction.
Patients underwent coronary catheterization according to
the results of which coronary artery bypass graft
recommended to patients.
TDE was conducted on the SIEMENS «ACUSONX
300» apparatus in B and M mode with sectoral sensor p51. For detection of myocardial asynergy of LV, ECG
provided under 16 standard segments which
recommended by American Society of Echocardiography
[8, 9].
For statistical analysis STATISTICA 6.1 software was
used. The following statistical methods were used:
 Descriptive statistics: mean values, standard
deviation, range and median of observed
values
 Frequency analysis of the distribution of the
studied indicators
 Dispersion method of statistical comparison
of the studied groups (classes)
 Student's t-test. The level of statistical
significance was accepted as p <0.05
 When carrying out a correlation analysis in
most cases, the Pearson rank correlation
coefficient were used

RESULTS
We analyzed data of 53 patients with IHD who in need of
cardiac surgery treatment and control group consisting
from 39 healthy patients.
The study group was divided into 3 groups:
 Group I (14 patients) with significant
decrease in left ventricular ejection fraction,
less than 40%



Group II (23 patients) with moderate
decrease in left ventricular ejection fraction,
from 40% to 50%
 Group III (16 patients) with intact
contractile function, left ventricular ejection
fraction is higher than 50%.
Control group include 39 patients, among them
23 males and 19 females, mean age is 52.3±6.9
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years. The geometric parameters of the right
heart are presented in the table 1.

Table 1. Geometric parameters of the right heart in control group
Parameter
Age (years)
End-diastolic size of RV, middle third
(cm)
End-diastolic size of RV, basal third (cm)

Average value
52.3±6.9
2.42±0.18

Maximum value
59
2.7

Minimum value
40
2.2

3.17±0.31

3.72

2.82

End-systolic size of RV, middle third (cm)

1.62±0.16

2.0

1.4

End-systolic size of RV, basal third (cm)

2.04±0.16

2.4

1.8

2.6
3.2

1.8
2.7

5.2
4.3
3.04

4.3
3.6
2.0

Distal diameter of RV outflow tract (cm)
2.19±0.24
Proximal diameter of RV outflow tract 2.97±0.15
(cm)
Dimensions of Right Atrium and tricuspid regurgitation
The largest size of the right atrium (cm)
4.78±0.24
The smallest size of the right atrium (cm)
4.08±0.16
Fibrous ring of tricuspid valve
2.4±0.26
No regurgitation
18 (90%)
First degree of regurgitation
2 (10%)

To determine the pathophysiological mechanisms that
underlies in the process of the development of right heart
remodeling we analyzed and compared features of

geometry change of RV with functional state of the left
heart.

Table 2. Thickness and systolic thickening of wall in the RV in control group
Parameter
Average value
Thickness of walls of RV in diastole (cm)
Right ventricular outflow tract prox
0.37 ±0.34
Interventricular septum middle 1.04±0.11
third (cm)
Interventricular septum basal third 0.9±0.07
(cm)
Wall of the RV from subcostal 0.3±0.01
access
Thickness of walls of RV in systole (cm)
Right ventricular outflow tract prox
0.64±0.06
Interventricular septum middle 1.53±0.06
third (cm)
Interventricular septum basal third 1.51±0.03
(cm)
Wall of the RV from subcostal 0.7±0.03
access
Systolic thickening of the walls of RV (%)
Right ventricular outflow tract prox
72.3±11.1
Interventricular septum middle 49.1±15.06
third (cm)
Interventricular septum basal third 65±13.7
(cm)
Wall of the RV from subcostal 61±36
access

Maximum value

Minimum value

0.43
1.3

0.3
0.6

1.2

0.6

0.31

0.25

0.79
1.65

0.51
1.48

1.58

1.45

0.78

0.65

88.2
77.2

51.4
39.09

73.1

57

67.9

52.3
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3.1 Influence of myocardial dysfunction of LV on functional and geometric parameters of RV at
patients with IHD
Table 3. Dimensions of the left heart depending on the severity of myocardial dysfunction of LV
Left-ventricular ejection fraction Left-ventricular ejection fraction Left-ventricular ejection fraction
less than 40%
40-50%
more than 50%
End-diastolic size of RV, middle 3,56±0,09*
3,35±0,35
3,1±0,22
third (cm)
End-diastolic size of RV, basal 4,24±0,08*
4,05±0,22
3,8±0,23
third (cm)
End-systolic size of RV, middle 2,85±0,07
2,42±0,21
2,21±0,14
third (cm)
End-systolic size of RV, basal third 3,3±0,14
3,17±0,06
3,02±0,19
(cm)
Distal diameter of RV outflow tract 3,15±0,27*
2,95±0,12
2,64±0,14
(cm)
Proximal diameter of RV outflow 3,46±0,2*
3,23±0,25
3,1±0,15
tract (cm)
Dimensions of the right atrium and tricuspid regurgitation
The largest size of the right atrium 5,38±0,25*
4,48±0,14
4,4±0,17
(cm)
The smallest size of the right atrium 4,45±0,21*
4,26±0,09
3,98±0,21
(cm)
Fibrous ring of tricuspid valve (cm)
3,41±0,13*
2,87±0,13
2,5±0,18
No regurgitation
9 (65%)
18 (78%)
10 (62%)
First degree of regurgitation
2 (14%)
4 (17%)
6 (28%)
Second degree of regurgitation
3 (21%)
1 (5%)
0
Third degree of regurgitation
0
0
0
The differences were significant:*- р< 0.05 in comparison with control group
Parameter

Taking into account information from above it is possible
to say that structural and functional state of RV is
directly dependent on functional state of left heart. We
found significant differences in geometric parameters of
RV between groups: Group I have more pronounced
dilation of the RV cavity on the basal (p<0.01) and mid
(p<0.01) segments in comparison with Group III. In
addition, dilation of distal (p<0.05) and proximal
(p<0.01) diameter of right ventricular outflow tract
observed in Group I in comparison with Group II and III.
In comparison with control group, in Group I large and
small part of the right atrium (RA) and fibrous ring of
tricuspid valve was fairly large (p<0.02) while in Groups
II and III difference is not significant with control group
(p≥0.36). Also, correlation between the diameter of the
fibrous ring of tricuspid valve and end-diastolic size of
RV on basal inferoseptal segment (r=0.52, p<0.03) and
end-diastolic size of RV on mid inferolateral part
(r=0.39, p<0.01) with left ventricular ejection fraction
less than 40% which is the evidence of the close
relationship between the expression of dilatation of
fibrous ring of tricuspid valve and dilation of the cavity
of RV with left ventricular ejection fraction.

We found positive correlation between peak systolic
speed of tricuspid valve on mid inferolateral part of RV
and basal diameter of RV (r=0.51, p<0.05) and weak
negative correlation with thickness of interventricular
septum in the middle third (r=-0.11, p<0.01), while peak
speed of early diastolic relaxation on the basal part of
lateral ventricle wall correlate with thickness of right
ventricular free wall (r=0.56, p<0.04). Peak systolic
speed of the middle third of interventricular septum have
moderate correlation with the age of the patients (r=0.32,
p<0.01), weak negative correlation with thickness of
interventricular septum on middle third part (r=-0.26,
p<0.02), which may indicate the dependence of the
geometry of RV on severity of myocardium dysfunction
in the right heart and influence of functional state of LV
on the geometric parameters of RV.
Thus, structural, and functional changes in the right heart
are closely related to the functional state of the left heart.
In the group of patients with left ventricular ejection
fraction less than 40% observed more pronounced
processes of remodeling of the right heart in the form of
development of dilation of the cavity of right heart and
fibrous ring of tricuspid valve accompanied by the
manifestation of tricuspid insufficiency.
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Table 4. Thickness and systolic thickening of walls of RV depending on the severity of myocardial dysfunction of LV
Left-ventricular ejection fraction Left-ventricular ejection fraction Left-ventricular ejection fraction
less than 40%
40-50%
more than 50%
Thickness of walls of RV in diastole (cm)
Right ventricular outflow tract prox
0.42±0.01
0.35±0.03
0.32±0.01
Interventricular septum middle 0.79±0.14
1.12±0.04
1.03±0.1
third (cm)
Interventricular septum basal third 0.67±0.11
0.96±0.05
0.86±0.06
(cm)
Wall of the RV from subcostal 0.44±0.02
0.39±0.02
0.33±0.01
access
Thickness of walls of RV in systole (cm)
Right ventricular outflow tract prox
0.61±0.02
0.53±0.03
0.57±0.01
Interventricular septum middle 0.86±0.07
1.26±0.04
1.3±0.11
third (cm)
Interventricular septum basal third 0.83±0.17
1.16±0.02
1.33±0.09
(cm)
Wall of the RV from subcostal 0.57±0.03
0.52±0.02
0.57±0.01
access
Systolic thickening of the walls of RV (%)
Right ventricular outflow tract prox
65.56±5.48
80.3±2.81
81.5±8.2
Interventricular septum middle 20.15±2.99
24.64±5.5
32.2±12.6
third (cm)
Interventricular septum basal third 53.58±4.37
55.71±3.62
54.4±9.2
(cm)
Wall of the RV from subcostal 42.29±2.96
77.89±4.29
73.6±8.3
access
Parameter

The obtained correlation relationships of systolic
thickening of interventricular septum of basal third in the
apical four-chamber position (r=-0.2, p<0.01) with enddiastolic size of RV (r=-0.22, p<0.01) and on mid-level
(r—0.29, p<0.001) indicate the relationship of processes
of remodeling of right heart with functional state of LV
and interventricular septum.

Parameter
Е (cm/c)
А (cm/c)
Е/А
DTE (ms)
DTA (ms)
Diastolic function of RV in normal
Distolic disfynction of RV

3.2 Diastolic function of RV in patients with IHD
The question of the diastolic function of the RV and the
mechanisms of the development of diastolic dysfunction
of the RV in patients with IHD still poorly understood.
We analyzed Doppler-echocardiographic parameters of
diastolic function of the RV in the group of patients with
IHD and in healthy individuals.

Table 5. Indices of diastolic function of the RV in the control group
Average value
Maximum value
57.42±5.59
76.5
39.86±5.91
47.4
1.38±0.07
1.47
157.5±27.08
207.0
131.1±14.2
175,0
39 (100%)
0

Analyzing the blood flow parameters on the tricuspid
valve in the group of patients with IHD in comparison
with those in the control group, we found the following
changes: decrease in the speed of early diastolic filling Е
(р<0,05), increase in the rate of late diastolic filling А
(р<0,02), decrease in the E/A ratio, having in the group
of patients with IHD greater than 1, but significantly less
than in the control group (p<0.01 for both indicators),
elongation of DT E (р< 0,05) and DTA (р< 0,01). Thus,
the change in Doppler parameters characterizes the

Minimum value
54.1
28.6
1.15
108.0
108.0

slowing down of RV relaxation, decreased filling in early
diastole and increased blood filling in the phase of atrial
systole.
In 30% of examined patients with IHD, diastolic
dysfunction of the Type I of RV was noted which
characterized by a violation of the relaxation of the
ventricle, a decrease in filling in the early diastole and an
increase in blood filling in the late diastole due to
compensatory enhancement of atrial contraction, which
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on echocardiogram is reflected in the form of a decrease

in the E/A ratio of less than 1 and the elongation of DtE.

Table 6. The indices of diastolic function of the RV in the group of patients with ischemic heart disease
Parameter
Value
Е (cm/c)
49.34±0.94*
А (cm/c)
48.54±0.89
Е/А
1.05±0.02*
DtE(ms)
219.4±3.03*
DtA (ms)
168.1±2.2
Diastolic function of RV in normal
37 (70%)
Distolic disfynction of RV
16 (30%)
The differences are significant: * - p <0.05 in comparison with the control group

cDTE LV (r=0,59, р<0,05), which is also possible
evidence of the effect of slowing diastolic filling of the
LV on slowing diastolic filling of the RV by
interventricular interaction.
LV and RV function was assessed by TDE from apical

We also identified correlation relationships of E/A with
left ventricular ejection fraction (r=0.29, р<0.01) and E/A
with thickness of interventricular septum (r=-0.36, р<0,
05), which probably indicates the effect of the functional
state of the left heart on the diastolic function of the RV
by interventricular interaction. In addition, there is a
pronounced correlation relationship of DTE RV with

access in the 4-chamber position.

Table 7. The parameters of segmental systolic and diastolic movement of the myocardium of the LV and RV in the control
group by the TDE method
Wall

Segment

Systolic velocity (Sm)

Early diastolic velocity (Em)

Late diastolic velocity (Am)

Basal

8.65±1.14

9.7±0.34

7.9±1.5

Middle

7.81±1.25

8.4±1.06

7.3±1.85

Basal

8.7±2.1

12.25±2.47

8.2±1.2

Middle

8.1±1.07

10.35±1.62

7.9±1.5

Basal

8.1±0.94

10.4±2.35

7.9±1.8

Middle

7.8±1.51

8.45±1.28

6.8±1.03

Basal

6.65±1.04

10.8±1.19

10.6±1.64

Middle

5.64±1.18

8.69±0.58

8.48±1.12

Middle

4.25±1.18

4.1±0.83

3.45±0.8

Basal

6.1±0.83

5.95±1.24

5.1±1.18

LV

Interventricular
septum
Lateral wall

Anterior wall

Posterior wall

RV

Free wall

As the table shows, the largest value of the mean systolic
velocity and the peak rate of early filling of the ventricles
(peak Em) in the control group is noted along the lateral
wall of the LV and interventricular septum. In addition,
the parameters are higher in the basal regions than in the
middle ones in both the left and right parts of the heart.
This is probably due to greater mobility of the basal parts

of the heart in comparison with the middle and apex
segments, as well as with a decrease in the distance
between the sensor and the heart structures in the
direction from the basal segments to the apical segments.
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3.3 Longitudinal systolic function of LV and RV
is normal
In the patients of the control group who did not suffer
from cardiovascular diseases, the following parameters

were analyzed: the speed of the fibrous rings of mitral
valve and tricuspid valve. Which allow to identify
longitudinal systolic dysfunction of the myocardium of
the LV and RV in pulse-wave mode of TDE.

Table 8. The parameters of the systolic velocity of the fibrous ring of mitral valve and tricuspid valve according to TDE in the control group
Parameter
Velocity(S), cm/c
Interventricular septum
8.65±1.74
Lateral wall of LV
11.6±1.42
Anterior wall of LV
9.7±1.42
Posterior wall of LV
9.8±1.47
Free wall of RV
14.1±1.55

Estimating the speed of movement of the atrioventricular
rings of the mitral valve and tricuspid valve, we found
that the fluctuations of the systolic velocity of the fibrous
ring of the mitral valve, according to the TDE data, was
from 8.65 cm/s (interventricular septum) to 11.5 cm/s
(side wall), the greatest value of systolic velocity was
noted on the lateral wall of the LV, the least on

interventricular septum and movement speed of fibrous
ring on tricuspid valve was 14.1 cm/s at the junction of
the free wall of the RV with the anterior leaflet of the
tricuspid valve.

Table 9. The parameters of segmental systolic and diastolic movement of the myocardium of the LV and RV in patients
with ischemic heart disease
Parameter

Left-ventricular ejection fraction
less than 40%
Basal segment of interventricular septum LV

Systolic velocity (Sm)
Early diastolic velocity (Em)

3,1±0,54*
3,6±0,3*

Left-ventricular
fraction 40-50%

ejection

Left-ventricular ejection fraction
more than 50%

5,18±0,83*
5,45±1,23*

5,45±0,76
7,36±0,39

Late diastolic velocity (Am)
4±0,2*
Middle segment of interventricular septum LV

5,28±0,56*

6,12±0,4

Systolic velocity (Sm)
Early diastolic velocity (Em)
Late diastolic velocity (Am)

2,8±0,03
4,1±0,4
2,04±0,04

3,8±1,1
5,27±1,14*
4,93±0,53

4,6±0,33
7,04±0,25
5,9±0,2

Systolic velocity (Sm)

3,0±0,1*

5,3±1,1*

6,74±0,53

Early diastolic velocity (Em)

5,25±0,2*

8,64±1,43*

10,8±0,68

Late diastolic velocity (Am)

3,1±0,1*

4,81±0,86

6,1±0,23

Basal segment of lateral wall of LV

Middle segment of lateral wall of LV
Systolic velocity (Sm)

2,7±0,02*

4,45±0,99*

6,14±0,19

Early diastolic velocity (Em)

5,88±0,18*

6,18±1,19

7,04±0,21

Late diastolic velocity (Am)

3,84±0,22

5,23±0,84

5,74±0,26

Basal segment of anterior wall of LV
Systolic velocity (Sm)
Early diastolic velocity (Em)

3,16±0,21
5,68±0.14

6,73±0,96
6±0,95

6,9±0,21
8,12±0,29

S801-18

Annals of Tropical Medicine & Public Health-Special Issue May 2018 Vol 17
Late diastolic velocity (Am)
4,2±0,11
5,62±0,88
7,98±0,24
Middle segment of anterior wall of LV
Systolic velocity (Sm)
3,04±0,19
5,6±1,2
6,01±0,25
Early diastolic velocity (Em)
4,86±0,21*
5,09±1
7,02 ±0,29
Late diastolic velocity (Am)
3,3±0,16*
5,38±0,75*
6,19±0,34
Basal segment of posterior wall of LV
Systolic velocity (Sm)
2,89±0,31
5,18±0,94
5,29±0,32
Early diastolic velocity (Em)
5,7±0,16*
6,55±1,44
8,06 ±0,25
Late diastolic velocity (Am)
5,9±0,15*
7,78±0,8
8,61±0,54
Middle segment of posterior wall of LV
Systolic velocity (Sm)
2,87±0,3
4,18±0,94*
4,93±0,19
Early diastolic velocity (Em)
4,9±0,23*
6±1,41*
7,88±0,25
Late diastolic velocity (Am)
3,2±0,18
4,66±0,74
5,95±0,42
Basal segment of free wall of RV
Systolic velocity (Sm)
3,01±0,21*
4,64±0,88*
5,02±0,16
Early diastolic velocity (Em)
1,98±0,12*
3,45±1,16*
4,05±0,18
Late diastolic velocity (Am)
2,01±0,16*
3,36±0,88*
4,05±0,36
Middle segment of free wall of RV
Systolic velocity (Sm)
1,79±0,16*
3,09±0,9*
3,99±0,21
Early diastolic velocity (Em)
1,6±0,14
2,75±0,89
2,96±0,17
Late diastolic velocity (Am)
1,7±0,19
2,73±0,75
2,95±0,19
The differences are significant: * - p <0.01 in comparison with the control group and group with left ventricular ejection fraction more than 50%

Value of the mean segmental systolic velocity in the
group of patients with left ventricular ejection fraction
less than 40% and in group of patients with 40% - 50%
were significantly lower than in the control group on
interventricular septum (р< 0.03) and anterior wall of LV
(p<0.01) and on the free wall of RV (p<0.05). Data of the
group with left ventricular ejection fraction less than 50%
and in control group had no significant difference. We
also received significant differences in the parameters of
the segmental diastolic function of both ventricles, as
evidenced by a decrease in the peak Em and Am across
all LV walls and along the free wall of the RV (p <0.01).
Thus, dysfunction of both left and right chambers of the
heart develops in IHD in patients with a reduced left
ventricular ejection fraction in a form of a decrease in

segmental systolic and diastolic functions, determined by
the data of TDE. Diastolic function of RV in IHD,
according to the data of the two-dimensional
echocardiogram, the peak E and the E/A ratio are
decreased, although it remains more than 1, whereas the
regional disturbances of the diastolic function of the free
wall of the RV according to TDE are characterized by a
decrease in both early and late diastolic waves, which
displays early regional diastolic dysfunction of the
myocardium of the RV. Thus, to evaluate the functional
state of the myocardium of the prostate, TDE is the most
sensitive method for diagnosing of early changes in the
function of the myocardium of the RV in patients with
IHD of the cardiosurgical profile.

Table 10. Systolic rate of movement of fibrous rings of mitral valve and tricuspid valve according to TDE in the control
group and in patients with IHD
Control group n=20

Left-ventricular
ejection
fraction less than 40%
7,1±0,7*

Left-ventricular
fraction 40-50%
8,4±0,2*

ejection

Interventricular
8,65±1,74
septum
Lateral wall of LV
11,6±1,07
9,3±0,9*
9,4±0,4
Anterior wall of 9,7±1,42
7,3±1,03*
7,9±0,4*
LV
Posterior wall of 9,8±1,47
7,6±0,6*
8,5±0,3
LV
Free wall of RV
14,1±1,55
10,3±1,42*
12,87±1,74*
The differences are significant: * - p <0,003 in comparison with the control group and with the group of patients with left
50%

Left-ventricular ejection fraction
more than 50%
8,4±0,7
9,9±1,2
7,8±1,1
9,1±1,04
13,02±1,51
ventricular ejection fraction more than
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From the presented table, it can be seen that the
segmental systolic velocity of movement of the fibrous
ring of the mitral valve and tricuspid valve in groups with
left ventricular ejection fraction more than 50% was
different at different points, and somewhat lower than in
the control, but not significantly. Parameters of the
longitudinal systolic function on interventricular septum
and on anterior wall of the LV and on free wall of RV
was lower than in control group (р<0.03). The systolic

rate of movement of the fibrous ring of the mitral valve
and tricuspid valve over all the walls in the group of
patients with left ventricular ejection fraction less than
50% was significantly lower than in the control group.
Thus, the longitudinal systolic function of the LV and
RV in patients with IHD and left ventricular ejection
fraction less than 50% was significantly lower than in
patients with left ventricular ejection fraction more than
50%.

DISCUSSION
IHD is one of the most spread disease of cardiovascular
system, which leads to development of chronic heart
failure. On the current stage on changes of LV in patients
with IHD devoted sufficient number of works.
Remodeling of the LV even on initial stages
accompanied by a violation of diastolic function of the
heart. Factor which affects on cardiac diastole is
interventricular interaction, however, works devoted to
the study of interventricular interaction in patients with
IHD are very few.
At present, significant advances have been made in the
diagnosis and operative treatment of IHD, nevertheless
appearance of new method of diagnosis, which provide
information about state of myocardium, attracts more
doctors. TDE method gave new opportunities –
assessment of regional systolic and diastolic function of
heart ventricles. The TDE method has as much in
common with the two-dimensional ECG as there are
many differences.
TDE method based on principles of traditional
Dopplerography of myocardium and is intended for more
detailed examination of the function of the myocardium.
At the moment, one of the promising branches of
diagnosis is the assessment of regional diastolic and
systolic functions of the myocardium of both ventricles,
as well as evaluation of longitudinal systolic function of
the ventricular myocardium which allow to assess
changes in the myocardium in the initial stages of the
development of diseases [10, 11].
Functional state of RV affects the clinical course of the
disease and the prognosis in patients with IHD. Feature
of the anatomical structure and blood supply of the
myocardium of RV allow to maintain compensatory
capabilities of the myocardium long enough even after
myocardial infarction and long-term chronic ischemia
and hypertrophy of myocardium.
Identification of early subclinical markers of disruption
of global and regional contractile function of

myocardium of RV in patients with IHD has an
important prognostic value. Evaluation of the systolic
and diastolic function of the RV is more difficult because
RV has some anatomical features. However, the
importance of a proper study of the structures of the right
heart is difficult to overestimate because often hidden
right ventricular failure can cause a deterioration in the
clinical picture and aggravation of the general condition
of patients with IHD.
Aim of our research is to study structural and functional
features and clinical significance of myocardial damage
of RV in patients with IHD using TDE and 2D
echocardiogram. For this we examined 53 patients and
control group consisting from 39 patients. The diagnosis
was confirmed during the full spectrum of the
examination, according to the protocols for diagnosis of
IHD. To determine the indicators of TDE patient were
divided on 3 sub-groups (patients with left ventricular
ejection fraction less than 40%, 40% - 50% and more
than 50%). Assessment of systolic and diastolic function
were done using color two-dimensional and onedimensional tissue doppler [5, 12] and the longitudinal
systolic function was studied in the pulse-wave tissue
Doppler.
In control group, the following was found: the highest
values of the mean systolic and diastolic speed of the LV
are marked along the lateral and anterior walls of LV. In
addition, we noted a decrease in the magnitude of the
parameters from the basal segments to the apical
segments. The same data was obtained by Galiuto et al.
[13, 15], which showed that myocardial velocities tend to
decrease in transition from fibrous ring of mitral valve to
the apex of LV.
Estimating the longitudinal systolic function of the
myocardium of the LV and RV the systolic velocity of
fibrous rings of LV and RV was done using TDE [18, 20]
method. The study of longitudinal systolic function of the
myocardium of the LV and RV in IHD patients is a

S801-18

Annals of Tropical Medicine & Public Health-Special Issue May 2018 Vol 17
rather important criterion for non-invasive diagnosis. The
change in longitudinal systolic function of the LV and
RV is one of the earliest and most objective markers of
myocardial ischemia and can be widely introduced into
applied cardiology.
Systolic velocity of the movement of the fibrous ring of
mitral valve according to TDE were fluctuated from 8.65
cm/s on interventricular septum to 11.6 cm/s on lateral
wall. The highest velocity of the movement of the fibrous
ring was on tricuspid valve and was 14.1 cm/s. In the
study group, there was a significant decrease in the rate
of movement of the ring of both mitral and tricuspid
valves in patients with left ventricular ejection fraction
less than 40%.
As already mentioned, the TDE method allows to
objectively evaluate segmental systolic and diastolic
function of the myocardium. The possibilities of using
TDE for this purpose have been confirmed in many
clinical and experimental studies conducted by
Greenberg N. L. 2002, Heimdal A. 1998, Hoffman R.
2002, Meluzin J. 2003 [14]. Evaluation of segmental
systolic and diastolic LV function by TDE was
performed in all patients. Data of TDE were compared
with the results of the control group.
The presence of segmental systolic and diastolic
dysfunction of the RV can be determined by the
following parameters:
 Reduction in the peak of early diastolic
movement of the myocardium less than
3.45 ± 1.16 cm/s and late diastolic
movement of the myocardium less than
1. TDE method allow to asses segmental
systolic and diastolic functions according to following
parameters: systolic velocity, early and late diastolic
velocity in different zones of myocardium of left and
right ventricle.
2. Reduction of left ventricular ejection fraction
less than 50% accompanied with reduction of all
parameters of TDE even in the absence of visible
changes in myocardial contractility of RV according to
echocardiogram in patients with IHD.
3. At IHD the most sensitive method of
assessment of functional state of RV is TDE, it reveals
regional disturbances of diastolic function of a

3.36 ± 0.88 cm/s on the basal part of
the free wall of RV.
 Decrease in the peak of the segmental
systolic velocity less than 4.64 ± 0.88
cm/s
Thus, we detected quantitative indicators of segmental
systolic and diastolic RV functions, determined by TDE,
which can serve as criteria for diagnosis of RV
myocardial dysfunction and are a very important aspect
in the early diagnosis of the disease. The TDE method
can improve the identification of the hidden RV
myocardial dysfunction in patients with coronary heart
disease.
To summarize, it should be noted that at present the
parameters of segmental systolic and diastolic functions
have a sufficiently high sensitivity and specificity in the
analysis of TDE data, which allows us to recommend
TDE in the diagnosis of latent disorders in IHD. The
main advantage of the method is the objectivity of the
quantitative evaluation of its results, independence from
the researcher and the influence of hemodynamic factors.
TDE today is not fully understood technique, but it can
be argued that TDE will help to provide more accurate
information about the rate of contraction of myocardium.
In conclusion, it should be noted that TDE is the most
interesting and promising direction in cardiology and can
take a worthy place among the diagnostic procedures
used to assess the state of the myocardium in patients
with IHD.

CONCLUSION
myocardium in the field of a free wall characterized by
reduction of peak velocities of Em and Am.
4. At IHD with left ventricular ejection fraction
less than 50% we noted decrease in longitudinal systolic
velocity of the fibrous ring of mitral and tricuspid valves,
the important indicators in the diagnosis of systolic
function of the myocardium. Violation of longitudinal
systolic function of the myocardium of the LV and RV
develops before than asynergy of the myocardium,
determined by the two-dimensional echocardiogram.
5. At IHD there are correlation links between
the parameters of the left and right heart, which
characterizes the interventricular interaction of the heart
chambers.
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ABSTRACT
The purpose of the review: from the position of new scientific technologies, to illuminate modern ideas about the
intestinal microbiocenosis and the effectiveness of probiotics in gastroenterological pathology. In the review, special
attention is paid to modern adaptation mechanisms of organism in the development of intestinal dysbiosis in patients
with gastroenterological profile. The review is devoted to the evaluation of the prophylactic and therapeutic effect of
probiotic drugs, the main components of which are representatives of normal human microflora. Particular attention is
paid to the impact effectiveness of probiotics in chronic somatic and infectious diseases, accompanied by dysbiotic
changes. It is concluded that the study of the frequencies of the emergence and structure of dysbacteriosis, as well as the
results of probiotic correction, prove that the use of bifido- and lactose-containing probiotics is physiologically and
clinically important for the patient as a whole. Although in the mind of a clinical doctor development of the disease is
not always associated with microecological disorders intestines.

Keywords: microbiota of intestine, adaptation mechanism, gastroenterological pathology, probiotics.

INTRODUCTION
The enormous scale of intestinal (1014) microbial
colonization, as well as the total microbial genome
(microbiome) of the intestine, which exceeds the
somatic human genome by 150 times, supporting the
health and pathology of the host through interaction
with the somatic genome [1]. Consequently, the study
of the mechanisms of development of gastrointestinal
pathology becomes an actual subject of research in
connection with the growing attention to the
multifunctional role of the human microbiota, which is
formed in the process of interaction with the external
and internal environment.
Established in the course of evolution over many
millennia microbiota of human is a symbiotic
community, interacting with the macroorganism on the
principles of mutualism and commensalism - the
highest form of mutually beneficial relations symbiotic
[2]. Mutually complementing each other, the

macroorganism and its accompanying bacteria form a
single system. In this case, the human body is not only
the environment, is in dynamic equilibrium with its
own microflora, but also a part of this system. Despite
the fact that the human microflora is extremely diverse,
each individual has its own phenotype, which
manifests itself in various qualitative and quantitative
composition of microbial components. It is known that
the presence of indigenous genera of microorganisms Bifidobacterium, Lactobacillus, Enterococcus and
Escherichia has a strict genetic determination, and the
occurrence of genera Citrobacter and Clostridium is
due to the equivalent influence of geno- and paratypic
components, while the presence of other transient
microorganisms depends on the environmental
constituent of the general phenotypic dispersion. Thus,
the prevalence of environmental influences in the
formation of microbiocenosis of various human
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biotopes indicates their pronounced exposure to
various factors, both exogenous and endogenous
origin.
Representatives of the genera Bifidobacterium and
Lactobacillus colonize both the lumen (cavity
microflora) and the surface of the mucous membrane
(mucous microflora), most of which are located in the
colon, present in the intestine throughout life. Earlier,
identification of the bacteria was carried out mainly by
the definition of phenotypic characteristics, whereas
currently used genoindication and genoidentification
[3]. Thus, at the beginning twenty-first century, for
indicating and differentiating representatives of luminal
and the parietal (mucosal) intestinal microbiota was
used method PCR gel electrophoresis in a gradient of
denaturation
(PCR-denaturing
gradient
gel
electrophoresis), based on sequence-specific separation
of the obtained PCR amplicons rRNA gene, allowed to
clarify the distribution of individual representatives of
indigenous flora along the digestive tract [4].
Molecular-genetic approaches have allowed clarifying
and reclassifying representatives of the genus
Bifidobacterium and Lactobacillus, currently counting
32 and 60 species respectively.
Identification of species of bifidobacteria is considered
problematic due to phenotypic and genotypic
heterogeneity. Japanese researchers to characterize
bifidobacteria used PCR with species-specific primers
for 16S rRNA genes that detect nucleotide sequences
conserved for 10 species of bifidobacteria: В. longum,
В. infantis, В. dentium, В. gallicum, В. adolescentis, В.
angulatum, В. bifidum, В. breve, В. catenulatum and
В. pseudocatenu-latum [5]. In fecal extracts from 27
infants and 48 healthy adults were obtained interesting
data on the distribution of bifidobacterial species in
different age groups. In adults, the most frequent cases
were B. catenulatum (92%), followed by B. longum
and B. adolescentis, while children - V. breve, V.
infantis and B. longum. Partially occurring shift in
species composition can be explained by a change in
the spectrum of pre-accessible substrates for the
utilization in the intestine when switching from
breastfeeding to mother's milk or artificial mixtures to
an adult type of nutrition [6]. Thus, the species B.
adolescentis, whose occurrence increases as it grows
up, appears to specialize in fermenting plant
carbohydrates, in particular starch [7]. Representatives
of the species B. bifidum, whose occurrence decreases
with age, possess a set of sialidases and fucosidases
that ensure the utilization of both mucin of the colon

and the oligosaccharides of breast milk. For species B.
longum, which possesses a significant genetic
diversity, the decrease with age of the occurrence of the
B. infantis subspecies capable of fermenting milk
oligosaccharides is shown, while keeping the number
of B. longum subspecies more adapted for the
metabolism of plant xylose and arabinose-containing
carbohydrates [8]. However, the obvious changes in the
diet of a person growing up do not explain the rapid
disappearance of the B. breve species, which has a
wide spectrum of glycolytic enzymes for the cleavage
of cyclodextrins and galactans [9]. Probably, in the
adaptation of the host microorganism system, the
metabolic
interaction
between
different
microorganisms of the intestinal microflora at the level
of mutual complement of the enzyme set for the
cleavage of various substrates, as well as the use of
certain living organisms by some bacteria are of greater
importance [10]. In this case, the bacterial population
changes as a whole, adapting to the corresponding
changes in its ecological niche in the course of a
person's growing up. A contribution to this process can
also make a gradual increase with age of the species
diversity of microorganisms of normal microflora due
to constant contacts with new strains of bacteria
potentially capable of colonization of the large
intestine.
Until now, the influence of changing the microflora on
the physiological processes in the body remains
unexplored. It can be assumed that the gradual increase
in species and strain diversity leads to the functional
redundancy of metabolic processes in the microflora,
which increases its stability under the influence of
various external factors, since the decrease in the
functional activity of previously dominant groups can
be compensated by other members of the community
[11]. The function, which prevents penetration of
intestinal microorganisms into the internal environment
of the host organism, is provided by a complex of
barrier-protective devices that include physicmechanical, chemical and biological mechanisms
developed and developing in conditions of coexistence
with surrounding microbiotic factors of the
environment and formation of their own microbiota,
primarily intestinal, and microbiota in general. It is
generally accepted that most of the barrier-protective
mechanisms are related to innate immunity, in contrast
to the adaptive infectious diseases that develop in the
course of infection with pathogens.

MATERIALS AND METHODS
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Studies with non-microbial and mono-associated
gnotobiota have shown the importance of normoflora,
primarily bifido- and lactobacilli in the development of
the immune system as a whole, and also revealed the
adaptive nature of innate immunity, including nonspecific defense responses [12]. Special importance
gnotobiological models played in the disclosure of the
laws of the formation of immunity of the mucous
membranes (mucous immunity), topographically most
closely in contact with microbial contaminants, as well
as the consequences of microbial colonization and the
mechanisms of bacterial translocation. Systematic
studies have shown the important integral role of the
microbiota, as well as its individual representatives
(including probiotics) in the complex of adaptive
defense mechanisms and the reactions of innate
immunity, both cellular and humoral.
In the contact of microorganisms with the intestine, the
main surface elements of the epithelial intestinal barrier
are consistently involved, represented by the constantly
formed mucus, glycocalysis of epithelial cells located
in one layer and fastened by dense intercellular
connections at the points of closest contact [13]. These
structures function in conditions of constant
regeneration. Dense intercellular connections are
formed between the apical and lateral membranes of
neighboring enterocytes, limiting the flow of water,
salts and cells from the intestinal lumen to the internal
environment, in the molecular organization of which
membrane proteins participate, among which are the
so-called tricelluline, anguline, claudine, connective
adhesive molecules, occludins, and chingulin.
In launching the cascade of reactions that accompany
inflammatory reactivity, a key role is played by cellstructure structures, and primarily by Toll-Like
Receptors (TLR) receptors, of which TLR4 has a
special role in the functioning of intercellular
compounds [14]. TLR4, through direct involvement in
serotonergic neurotransmission, is involved in
providing central and peripheral mechanisms of
adaptation and host resistance to stressful effects
involving the immune, nervous and endocrine systems
[15].
The barrier properties of a complex of epitheliallymphoid cellular structures of the intestine have been
proposed to be combined into a single barrier-fixing
function of lymphoid tissues and organs [16].
According to modern concepts, this function is
supported by superficial and deep lymphoid structures,
including mucous membranes, associated lymphoid
cells, tissues and organs, as well as fixed and
circulating phagocytes. Herewith, her close connection
with the phagocytic structure is noted, including the
system of mononuclear phagocytes, which allows us to

consider them in the complex as a myeloid phagocytic
system. Disorders in the barrier and its constituent
components, including the involved cellular humoral
factors, lead to bacterial translocation of intestinal
bacteria to the internal environment of the host
organism, which may be accompanied by the
development of generalization of the pathological
process involving various organs and tissues.
At present, it is known that bacterial translocation
through the wall of the intestine occurs in such severe
pathological processes as inflammation, burns, trauma,
surgical intervention, dysbiotic, immunosuppressive
and stressful conditions, radiation injuries and other
diseases accompanied by weakening of innate
immunity and resistance of the organism [17]. The
decrease in the efficiency of the intestinal barrier,
resulting from dysfunction or defects of epithelial cells
(enterocytes), tight intercellular compounds (Tight
Junction) and other morphofunctional barrier
components,
leads
to
the
penetration
of
microorganisms into the lymphatic system and blood
flow. It is believed, that the dysfunction of the
intestinal barrier is accompanied by bacterial
translocation, in which bacteria and their products
(endotoxins and metabolites) from the intestinal lumen
through the portal vein system with most venous blood
from the intestine enter the liver - the organ on the
way, that receives not only absorbed nutrients, but also
intestinal bacteria and molecular pathogen patterns
(Pathogen Associated Molecular Patterns (PAMP)).
That is why chronic exposure of the liver to PAMP is
associated with the progression of the disease and
infectious complications in the development of
cirrhosis. However, it is necessary to take into account
the lymphogenous path of bacterial translocation from
the intestine, in which the lungs become the first organ
on the path of the translocated products from the
intestine, which explains their involvement in the
syndrome of multiple organ failure due to dysfunction
of the intestinal barrier [18].
At different stages of studying the adaptation process,
the central nervous system (CNS) initially gave priority
to the implementation of adaptive reactions, and later,
as the laboratory base was improved, the important role
of the endocrine and immune system in the
implementation of the adaptive process was noted.
Reflection of the results of these studies was the
neuroimmunoendocrine adaptation concept, postulating
that an adaptive reaction requires a close co-operation
of all three systems [19]. Nevertheless, despite the
accumulated data and the apparent harmony of the
neuroimmunoendocrine
concept,
the
specific
mechanisms of intersystem interactions remain unclear,
and the practical use of its provisions is difficult. The
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work on this topic is focused mainly on the primacy of
the role of the CNS in the development of the adaptive
process and the recognition of the fact that the immune
and endocrine systems are involved in the adaptation
process, a thesis that is not currently questioned, but
has no specific clinical application. At the same time, it
is not taken into account at all, that the adaptive
process as a nonspecific reaction of leveling negative
external influences did not arise only in higher animals,
but is inherent in all organisms, including protozoa and
bacteria.
Considerable attention is now paid to the mechanisms
and effects of the interaction of the intestinal
microflora with the enteral and parasympathetic
divisions of the nervous system, through which
possible mediated effects on the processes in the
central nervous system [20]. In this regard, to date,
accumulated evidence that a variety of negative effects

on the body lead to an increase in intestinal
permeability with activation of the process with
translocation of the intestinal flora into the internal
environment of the macroorganism and infection of
internal organs. Thus, apparently, emotionally-painful
effect is not an exception: microbiological agents of the
intestinal tract, being an element of the mechanism of
neuroimmune cooperation, take part both in the
development of the stressor symptom complex itself
and in the initiation response, adaptive reactions. This
approach, unlike the neuroimmunoendocrine concept,
isolating the "etiology", "pathogenesis" and "clinical
pathology" of the pathological process, as composing
disadaptation, dictates the necessity of a certain
sequence in the tactics of medical rehabilitation:
correction of dysbiosis (dysbiosis) - compensation of
hypoxia
compensation
of
secondary
immunodeficiency.

RESULTS AND DISCUSSION
The results of research have shown that in Russia 90%
of the population has microecological disturbances in
the intestines in the form of dysbiosis [21]. In the world
literature a number of studies have been presented, the
purpose of which was to study the effectiveness of
probiotics in the treatment and prevention of
gastroenterological pathology [22]. Most often for this
purpose, microorganisms are used - producers of lactic
acid, such as lacto- and bifidobacteria, which are
representatives of normal human microflora. Some
strains produce, along with lactic acid, substances
called bacteriocins. For example, in invitro studies, it is
shown, that the Lactobacillus acidophilusLa1 strain
produces a compound with antimicrobial activity that
reduces the viability of Helicobacter pylori. Therefore,
for the treatment of H. pylori infection, proton pump
inhibitors are used in combination with antimicrobial
drugs [23]. However, there are reports that H. pylori
eradication therapy leads to a disturbance of the
ecological balance, which consists in suppressing the
growth of the normal microflora of the oropharynx and
intestines, which leads to the appearance of antibioticresistant strains of microorganisms [24]. Scientists
have conducted several invitro and invivo studies of the
role of probiotics in the treatment of H. pylori infection
[25]. In invitro studies, it has been demonstrated, that
probiotic strains of lacto- and bifidobacteria inhibit the
proliferation of Helicobacteria and interfere with its
adhesion [26].
In experiments on mice, the use of Lactobacillus
salivarius prevented the colonization of the gastric
mucosa of H. pylori [27]. The same effect was

observed after the introduction of L. salivarius culture,
after the inoculation of Helicobacter pylori gastric
mucosa. Nevertheless, the results of research in
humans are not so unambiguous. Thus, it was shown
that strains of Lactobacillus gasseri OLL2716 (LG21)
and Lactobacillus acidophilus (johnsonii) La1 reduced
the content of 13C in exhaled air, determined during
respiratory urease tests, reduced the activity of
inflammation of the gastric mucosa (strain LG21), but
the study of a biopsy material (strain La1) did not
confirm the eradication of H. pylori [28]. At the same
time, in other studies, a higher incidence of eradication
of helicobacteria in patients receiving probiotics
containing L. Acidophilus was demonstrated [22].
Probiotic strains of various microorganisms have been
repeatedly investigated with a view to establishing the
possibility of their use for the prevention or treatment
of infectious diarrheas caused by enteropathogenic
microorganisms, such as enterotoxigenic strains of
Escherichia, Salmonella and Shigella [29]. Invitro
examined the ability of some probiotic strains to
prevent colonization of the intestine by pathogenic
bacteria [30]. So, on the culture of cells of the intestinal
epithelium Caco-2 strain L. caseirhamnosus Lcr35
prevented the colonization of various enteropathogens
on another model, which was used by intestinal
glycoproteins isolated from feces, the ability of
probiotics to prevent the adhesion of pathogenic E. coli
strains and salmonella [31]. Scientists have shown that
the adhesion of Salmonella typhimurium was
significantly inhibited by probiotic strains such as L.
johnsoniiLJ1 and L. casei Shirota, and the strain
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LactobacillusGG, on the contrary, contributed to an
increase in the adhesion of S. typhimurium. Using a
culture of bifidobacteria in experiments on mice
increased the resistance of the macroorganism to
infection caused by salmonella. Moreover, the
researchers suggested that an important role in this
belongs to the metabolic activity of probiotic strains
[32]. In a mouse experiment with a gene, which
associated with IL-10 deficiency, a direct effect on the
barrier function of the intestinal epithelium of the
probiotic VSL#3 containing three strains of
Bifidobacterium spp., four strains of Lactobacillus spp.
and strain S. salivariusthermophiles. The soluble
protein factor synthesized by the bacteria entering the
formulation changed the permeability of the epithelium
and thus protected it from salmonella invasion.
In a multicenter, double blind, placebo-controlled study
in children in a subgroup of patients with diarrhea
caused by invasive microorganisms (Salmonella,
Shigella, Campylobacter, Yersinia Entamoeba), no
benefits were found of using a solution for oral
rehydration [33]. Not a statistically significant
difference in the duration of diarrhea in the group of
children treated with oral rehydration solution in
combination
with
probiotic
containing
LactobacillusGG culture, and a group in which only
carried oral rehydration. At the same time, in children
with rotavirus gastroenteritis, who received this
biopreparation, a decrease in the duration of episodes
of diarrhea was recorded.
A number of researchers concluded that probiotics
containing, in particular, strains of Lactobacillus spp.
have clinically significant advantages in the treatment
of rotavirus gastroenteritis [34]. An analysis of eight
clinical studies revealed that many probiotics are
characterized by a dose-dependent effect leading to a
decrease in the duration and frequency of diarrhea [35].
In two placebo-controlled clinical trials, the strain
LactobacillusGG was used to prevent diarrhea [36].
The first study included hospitalized infants, the other children with under-nutrition. Prophylactic reception of
LactobacillusGG culture reduced the risk of
developing the nazocomial rotavirus gastroenteritis. In
the second study, the protective effect of the probiotic
was observed in children over the age of 17 months,
who were on artificial feeding. At the same time, the
risk of developing both bacterial and viral diarrhea was
reduced.
The most common unwanted reaction with the use of
antimicrobials is antibiotic-associated diarrhea, the
frequency of which is 5-25% [37]. Antibiotics disrupt
the ecological balance of the intestinal microflora,
which can lead to the multiplication in it of
microorganisms such as C. difficile and the

development of diarrhea. Clinical manifestations of
infection caused by clostridia range from mild diarrhea
to
life-threatening
conditions,
such
as
pseudomembranous colitis [38]. The culture of C.
difficile was isolated from feces in 15-25% of patients
with antibiotic-associated diarrhea and in 95-100% of
patients with pseudomembranous colitis. In 15-35% of
patients after the first episode of clustered-associated
diarrhea, recurrences of infection were observed, which
are associated with prolonged persistence in the
intestines of the causative agent or with reinfection
with a new strain [39]. Studies show that susceptibility
to this infection is determined by the nature of the
immune response of the macroorganism to toxins
produced by clostridia [40].
A number of clinical studies have been conducted on
the possibility of using the strain LactobacillusGG for
the prevention of antibiotic-associated diarrhea in
children who received various antimicrobial drugs. In
one study in hospitalized children with respiratory
infections receiving antibiotics, the incidence of
diarrhea episodes was lower in the group receiving
Lactobacillus GG (5%), than in the placebo group
(16%) [41]. In another study in children who received
antibiotic therapy for acute infections, the frequency of
episodes of diarrhea in the group receiving the
probiotic was 8%, and in the placebo group, 26% [42].
At the same time, a randomized, double blind, placebocontrolled study in hospitalized adult patients did not
demonstrate the benefits of using a probiotic with the
presence of LactobacillusGG in its composition in
terms of its effect on the incidence of acute diarrhea
[43]. So, diarrhea developed in 29% of patients, who
received LactobacillusGG, and 30% - in the placebo
group. Differences in the frequency of diarrhea in
patients treated with lactams and treated with
antibiotics of other groups were not detected.
It has been established, that in the development of
recurrent inflammatory processes, that mainly affect
the thick or small intestine (ulcerative colitis and
Crohn's disease), inadequate reaction of the immune
system to bacteria, which enter the normal microflora
of the intestine, play the main role [44]. The
pathogenesis of these diseases consists of three
interrelated links: hereditary predisposition; microflora
of the intestine, acting in the quality of intestinal
antigens and initiating the development of the
autoimmune process; destruction of tissues mediated
by the immune system [45]. Treatment of
inflammatory bowel diseases, as a rule, is aimed at
changing the immunological reactivity of the
macroorganism [46]. The effect on the microbiocenosis
of the gastrointestinal tract by using probiotics is
considered as a possible therapeutic alternative.
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In experiments on mice deficient in interleukin-10 (IL10) gene, it was shown, that artificial colonization of
the lumen of the colon with lactobacilli restores the
normal adhesive properties of the mucous membrane,
thus preventing the development of colitis [47].
However, the use of monoculture Lactobacillus spp.
already against the backdrop of sporting colitis, it
showed a much lower efficiency. It was shown that in
the IL-10 gene-deficient mice with ulcerative colitis, a
combined probiotic VSL#3 containing three strains of
Bifidobacterium spp., four strains of Lactobacillus spp.

and strain S. salivarius thermophilus can be effectively
used as the main therapy [48]. It is established, that this
preparation directly affects the barrier function of the
intestinal epithelium. In addition, it has been suggested,
that in the treatment of inflammatory bowel diseases, a
strain of L. lactis, synthesizing IL-10 in the intestinal
lumen, can be clinically effective [49]. In the study, the
children demonstrated the immunostimulatory effect of
the LactobacillusGG strain, which may be relevant for
therapy, since it restores the local immunological
barrier of the intestinal mucosa [50].

CONCLUSION
Thus, the clinical significance and mechanism of action
of probiotics containing bifido- and lactobacilli from
the point of view of their possible use for the
prevention and treatment of gastrointestinal pathology
are, in a number of cases, contradictory and to this day
remain
insufficiently
studied.
Although
the
development of a disease, in the mind of a clinical
physician,
is
not
always
associated
with
microecological impairments in the intestine, the study
of the incidence and structure of dysbiosis, as well as

the results of probiotic correction, prove the opposite:
the use of bifidobacteria-containing probiotics is most
physiologically, clinically significant for the patient,
their use showed a clear clinical and microbiological
advantage and a pronounced morphological effect.
Apparently, the most promising are the development
and production of new polyvalent or combined
biological products containing indigenic bacteria of
various taxonomic groups for therapeutic correction.
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ABSTRACT
Chronic persistent infection might have recurrent and persistent-latent course, analysis of the character and severity of
infectious process in the post-neonatal period in the group of children with recurrent persistent infection revealed
further damage of many organs and systems.
Results of Dental Research in infected children with somatic pathology revealed a more acute course of dental caries
(prevalence increase from 38.8 ± 6.35% to 76.4 ± 3.27%, with the intensity of 1.3 ± 0,24 to 4.6 ± 0.41). Factors of
reactivation of chronic course of persistent infection in the first year of life are bottle-feeding, joining intercurrent
infection, vaccination, low social level of the parents.

Keywords: persistent infection, cytomegalovirus, somatic pathology, dental caries, reactivation, newborn.
INTRODUCTION
Questions of persistence of infectious agents and
pathological phenomena associated with it is one of the
urgent problems of modern medicine. The most
common in the world is a herpes infection (80-90% of
the adult population), followed by cytomegalovirus
(CMV), which infects up to 2% of newborns and 4560% of children in the first year of life. In the future,
various organs and systems of infected children may be
affected because of this [1, 11, 17, 19].
In modern conditions tooth decay is considered as a
multifactorial disease process characterized by focal
demineralization of tooth tissues with the formation of
cavities. In this regard, the need to radically change the
principles of preventive dentistry is stressed. It was
found that dental disease developing in early childhood
under the influence of exogenous and endogenous

factors affecting the health of the mother and then the
child is the result of a vicious development of organs
and tissues during embryogenesis (hypoplasia of the
dental tissues, abnormal formation of tissues and
malformations of individual anatomical structures). At
children with somatic pathology dental diseases
develop in morphologically and functionally immature
tissues inadequately responding to similar causative
factors acting on adults [3]. It was one of the reasons
for the increase of dental caries in young children and
the rationale for the study [8, 10].
The purpose of the research - to examine the state of
somatic and dental health in children with persistent
infection and to identify the factors of their
reactivation.

METHODS AND MATERIALS
Verification of persistent infection (CMV, HSV,
toxoplasmosis, chlamydia, mycoplasmosis) carried out
through integrated clinical and laboratory examination
of children, using direct (PCR) and indirect (IFA)
methods of diagnosis (Table 1). Submissions were
received in children's city polyclinics № 1, 3, 6, 8,
Center for Perinatology and Pediatric Cardiac Surgery,
Almaty Infectious Clinical Hospital for children.

S803-18

This contingent were children born from mothers with
abnormal pregnancy and childbirth, and those who had
a variety of symptomatic disorders and symptoms of
infection. In general, the monitoring contingent could
be considered as a risk group with respect to persistent
infection.
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Table 1. Study Design
Groups of examined patients

Amount of examined patients

Types of examination

Infected children:

110

CMV
HSV
chlamydia
mycoplasmosis
toxoplasmosis
CMV + HSV
CMV + chlamydia
CMV infection - toxoplasmosis
Uninfected children:

58
12
6
5
2
21
4
2












Analysis of anamnestic data of mothers
Information about the course of pregnancy and childbirth
CBC
CUA
ELISA
Blood PCR
Biochemical blood tests (bilirubin, GPT, GOT, thymol test, CRP)
Neurosonography
Comprehensive health assessment
Ultrasound examination of parenchymal organs

50

A prospective survey and follow-up was performed in
160 children from the neonatal period to 6 years. Of
these, two groups were formed: the first (main) -110
(68.8%) positive (boys - 52.7%, girls - 47.3%) and the
second (the comparable) - 50 (31.2%) uninfected (boys
- 52% of girls - 48%). Among the surveyed children
prevailed up to 1 year (70.6%), followed by 1 to 3
years (15%) and from 3 to 6 years old (14.4%). In the
main group of up to 6 months amounted to 46 children
from 6 to 12 months. - 32, 1 to 3 years -16, 3 to 6 years
-16.
The comparable group consisted of children born from
seropositive mothers, whose pregnancy and childbirth
proceeded without complications. Clinically significant
impairment in children of comparison groups were
observed. The results of their examination (Table 1) let
eliminate the presence of infectious process.
Comprehensive examination of children included:
 Analysis of anamnestic data, peculiarities of
pregnancy and childbirth mothers at risk for
persistent infection;
 Analysis of the state of health of children at birth,
level of physical development, neuropsychological
development, assessment of the resistance, disease
and identification of health groups;
 Evaluation of peripheral blood indices;
 Assessment of the functional state of the brain and
internal organs on the testimony;
 Assessment of neurological and somatic status;
 The evaluation of dental status.
Estimation of physical development of children was
carried out according to anthropometry data (height,
weight, chest circumference, head circumference) in
epicrisis time. Somatic was assessed by the amount of
corridors of centile tables: weight + height + chest
circumference. If the sum of the corridors were as
follows: 11 - hyposomatic type, from 11 to 15 normosomatic type, more than 15 - hypersomatic type.
To evaluate the neuropsychological development of
children, the levels of development of individual

S803-18

analyzers or skills and their compliance with the age
parameters were determined.
Peripheral blood indices were evaluated by the results
of hemogram in different age periods in comparison
with the indicators of CBC based on age.
The survey of children were carried out using the
following methods:
1. ELISA with determination of specific IgG and
IgM antibodies in dynamics;
2. Test for antibody avidity IgG to cytomegalovirus,
herpes and toxoplasmosis to establish that the
primary immune response to infection and
assessing the activity of the infectious process;
3. Polymerase chain reaction detection of the genome
of the pathogen in the blood and urine.
This kind of comprehensive survey allowed to view the
presence of an infectious agent in the body, its
specificity and approximate timing of the start of
infection.
The studies were conducted in the laboratory of LLP
«Pharma LTD» by detection of specific antibodies to
the
antigens
Herpesvirus,
Cytomegalovirus,
Chlamydiatrachomatis,
Toxoplasmagondii,
Mycoplasmahominis and PCR laboratory of Research
Institute named after Atchabarov to detect the genome
of these agents.
Polymerase chain reaction was carried out in three
separate rooms (zones).
Childrens Dental Research was conducted by the
procedures described in the literature based on the
WHO guidelines [13].
Data of children observed were entered into a specially
designed card. Conventional methods of variation
statistics with calculation of average values (M), the
average error for the absolute and relative values (m),
index differences of authenticity when compared
between the two groups (P) were used.
To identify the interrelations the correlation analysis
method, including both a Spearman's assessment
coefficient correlation (r), and the level of its
significance (P) were used.
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RESULTS AND DISCUSSION
As a result of studies transmission of one of the
infectious agents was identified at 83 (75.4%) children
of the main group, in which Cytomegalovirus was 69,9%, Herpesvirus - 14,5%, Chlamydia trachomatis 7,2%, Mycoplasma hominis - 6,0%, Toxoplasma
gondii - 2,4%.
Mixed infection was determined in 27 (24.6%) cases.
The main share of mixed infections belong to
herpesvirus infections - a combination of
cytomegalovirus with herpes simplex virus observed in
77.8%. It should be noted that in all cases there was a
combination of cytomegalovirus with a particular
pathogen. CMV association with chlamydia verified in
14.8%, CMV with toxoplasmosis - 7.4%.
Thus, in the structure of persistent infections at young
children are most common CMV infection (69.9%) and
herpes infection (14.5%), due to the high rate of
prevalence of herpesvirus infections at adults and
children.
Congenital malformations and minor anomalies were
found in 26 (23.6%) patients in the structure of which
congenital malformation of the gastrointestinal tract
(31%), heart (31%), kidney (22%) and structural and
anatomical abnormalities (16%) were marked.
One of the aims of our research was to study the factors
of reactivation of chronic persistent infection in the

first year of life. In this regard, we have divided the
infected children into two subgroups (latent and
relapsing course of infection) and conducted a
comparative assessment of the flow between the two
subgroups. 79 children with chronic recurrent
infections and a bright clinical symptoms, indicating
activity of infectious process with formation of
multiple organ pathology made up first subgroup.
Laboratory markers were characterized by high,
medium - and low titrated sera with a tendency to an
increase in the dynamics at viruria and viremia.
The second subgroup is represented by 31 children
with chronic persistent course of latent infection with
asymptomatic or low-symptom clinic with low
antibody titers in the dynamics of infection and
positive urine PCR.
To determine the factors of reactivation of chronic
course of persistent infection, we used tetracolumn
table.
The study found that the chance (or relative risk)
factors of the reactivation of persistent infection in
patients with recurrent infections in artificial feeding
was 4.6 times more than in the subgroup of children
with latent course of infection. This indicates a
sufficiently strong connection between the studied
factors.

Table 2. The criteria for assessing the significance of the differences in outcomes depending on the exposure to
risk factors
Designation of criteria

The value of the criterion

Significance level

Chi-square test

4.443

p<0,05

Chi-square test with Yates correction

3.406

p>0,05

Chi-square test adjusted for the likelihood

5.304

p<0,05

Fisher's exact test (two-tailed)

0.03749

p<0,05

Criteria for evaluating the binding forces between the risk factor and the outcome
Designation of criteria

The value of the criterion

Connection strength*

Criterion φ
Cramer's Criterion V
Chuprov's Criterion K **

0.192

Pearson’s contingency coefficient (C)

0.188

weak

The normalized value of the Pearson’s coefficient (C ')

0.266

mean

weak

* - The interpretation of the values of statistical tests as recommended by Rea & Parker
** - For tetracolumn table used in this calculator, all three criteria (φ, Cramer, Chuprov) take the same value

The results of our clinical studies have shown that
factors in the reactivation of chronic course of
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persistent infection in the first year of life are bottlefeeding, joining intercurrent infection, vaccination, low
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social level of the parents. We have seen clinical case
when 5-month-old baby's DPT vaccination was a
triggering factor of CMV reactivation. Follow-up
neurologic monitoring of children older than one year
revealed cerebro asthenic syndrome
(75%),
psychomotor delay (37.5%) and speech (18.7%)
development, epilepsy (14%). Hydrocephalus was
recorded in 37.5% of cases and was of decompensated
character, microcephaly observed in 18.7% of children.
Changes senses in the form of optic atrophy and
chorioretinitis occurred in 37.5% and 18.7%,
respectively.
In chronic course of infection occurs the defeat of
various respiratory tract, of which the highest
frequency was observed in the age group from 1 year
to 3 years (P <0.05). Noteworthy is that the children's
first year of life was dominated by pneumonia (P
<0.001) in the structure of respiratory disorders. The
latter were bilateral focal-drain, with obstructive
syndrome, and had a prolonged duration. In 2.1% of
cases pleurisy was diagnosed. Bronchitis were
significantly more often detected in children older than
1 year, had recurrent nature (P <0.05). In the age
structure of children from 3 to 6 years pathology of
both upper (pharyngitis, laryngitis), and lower
divisions (pneumonia, bronchitis) of respiratory tract
were revealed. It should be noted that these
pathological states have a tendency to recur and, in
most cases (80%) were complications of acute
respiratory viral infections.
Nephrology
pathology
was
presented
with
pyelonephritis on the background of congenital
anomalies of the kidney, which development occurred
in the form ascending path. Renal disease was
statistically more frequently ascertained in children
older than 1 year to 3 years and had a tendency to
recur, and for children older than 3 years - to chronicity
(50%).

Often during persistent infection cardiac disorders in
the form of myocarditis and cardiopathy, disorders of
the gastrointestinal tract and hepatobiliary system,
significantly high levels of which were recorded in
older children (P <0.05) were observed.
The significant reduction of resistance was reported in
children between the ages of three to six months (P
<0.05). A significant reduction in the frequency of
resistance to acute infectious diseases 7-8 times per
year was observed in children older than 6 months,
which made it possible to attribute them to a group of
sickly (P <0.05).
Thus, in children with chronic infection who have
recurrent course, multiple organ somatic pathology is
formed. The manifestation of clinical symptoms
occurred between the ages of 3 months and above that,
and apparently, it was the result of the reactivation of
the virus in the background of vaccination (the first
DTP), as well as the increasing number of children
transferred to artificial feeding with reduced resistance.
In children older than one year neurological, cardiac,
nephrology,
gastroenterology,
hepatobiliary,
hematologic, allergic disorders become leading, as well
as a significant decrease in resistance, which leads to
frequent intercurrent infections, bearing the recurrent
nature.
The laboratory data of hemoglobin rates in all age
groups were not different, and do not exceed more than
110 g / l. In addition, reactivated infection a moderate
lymphocytosis, which had no significant difference
according to age was common.
When conducting a diagnostic PCR in all cases
pathogen in the blood and urine was verified.
The results of dental studies in infected children with
somatic pathology, found more profound changes than
in the comparable group of children (tab. 3).

Table 3. The prevalence and intensity of dental caries in preschool children with persistent infection
Prevalence (%, М± m)
Intensity (kn + CPU, M ± m)
Practically
Somatic pathology + PI
Practically
healthy
healthy
2
12.5±8.76
25.0±1.78*
0.1±0,23
3
25.0±8.76
57.1±3.24*
0.5±0,33
4
56.3±6.32
100,0±4.78*
1.4±0,24
5
55.6±7.96
91.7±2.76*
1.7±0,30
6
83.3±6.32
83.3±3.12
2.8±0,24
Total:
38.8±6.35
76,4±3.27*
1.3±0,24
* The differences are statistically significant (R˂0.05˂0.001) in comparison with indicators of healthy children.
Age
(in years)

It was found that the prevalence of dental caries in
children with persistent infection increased to 76.4 ±
3.27%, which was significantly higher at 23% than in
healthy children. Similar changes were detected by the
intensity of dental caries. The main risk factors for
dental caries in children with somatic pathology, and
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Somatic pathology + PI
2.3±0.55*
2.8±0.49*
6.2±0.71*
10.1±0.31*
4.5±0.33*
4.6±0.41*

persistent infections are hypoplasia of the teeth,
unhygienic maintenance of oral cavity and poor health
literacy of parents.
Chronic persistent infection leads to decrease of the
organism resistance and to the formation of a somatic
pathology. Stable character of violations, which is
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typical of chronic infectious process, as well as a wide
range of disorders, reflecting the involvement of the
various systems in the pathological process should be
emphasized.
Weak condition of viral reproduction and persistence
of viruses in children with latent infection may
continue over a long period of time without the

expressed clinical manifestations. Children continue to
excrete the virus in urine and saliva for months and
even years.
Thus, chronic course may have a recurrent character
of the formation of multi-organ disease or persistent
latent course.

CONCLUSIONS
1. Chronic persistent infection might have
recurrent and persistent-latent course.
2. Analysis of the character and severity of
infectious process in the post-neonatal period in the
group of children with recurrent persistent infection
revealed further damage of many organs and systems.
A special place in the disease clinic occupied the
pathology nervous system
3. Results of Dental Research in infected
children with somatic pathology revealed a more acute

course of dental caries (prevalence increase from 38.8
± 6.35% to 76.4 ± 3.27%, with the intensity of 1.3 ±
0,24 to 4.6 ± 0.41). The main risk factors for the
development of dental caries in these teeth were
hypoplastic, unhygienic maintenance of oral health
literacy and poor parents.
4. Factors of reactivation of chronic course of
persistent infection in the first year of life are bottlefeeding, joining intercurrent infection, vaccination, low
social level of the parents.
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Abstract
The article presents a retrospective analysis of the history of childbirth of 776 births in the "Regional perinatal
center №3" in the Turkestan Region for the period 2013-2017 the age composition of pregnant women in all groups
ranged from 17 to 45 years. In the total population of births in Turkestan, the ratio of stillbirths to the total number
of births in 2013 is 0.96% of 8226 births, in 2014. 0.59% of 8054 births, in 2015. 1.02% of 8059 births, in 2016.
0.94% of 8723 births, in 2017 0.86% of 7986 births. This trend correlates with new estimates, with the number of
stillbirths in the world falling by only 1.1% per year, from 3 million in 1995 to 2.6 million in 2009. The decline was
even slower than the decline in maternal and child mortality during the same period. Somatic history was more
burdened in women who lost intrauterine full-term fetus in the frequency of chronic hypertension (total angiopathy)
compared with women who gave birth to live full-term children (15.9% and 6.3%, respectively; p<0.05). The trend
in stillbirths over the past 5 years has tended to decline, but compared with developed countries, where stillbirths
account for 1 in 320 cases. In the structure of perinatal mortality of Turkestan city in 2017, each 117 (7.8) born was
without signs of life.

Key words: pregnancy, fetal death, prevalence, somatic status.
1. Introduction. Pregnancy is a time of great
expectations for all future parents and their families,
dreaming about how they will raise and love a
healthy child. All the time, while the desired child is
in the womb of the mother, parents think and dream
about what he will be and what future awaits him.
The birth or death of a stillborn baby in the last stages
of pregnancy, during or shortly after birth is a silent
tragedy for mothers, fathers and families around the
world. According to who data from 2016,
approximately 2.7 million neonatal deaths and 2.6
million newborns are still registered annually as
stillbirths. Improving the quality of care for women
of fertile age, pregnant women is one of the main
tasks of modern medicine. The mother's body is the
environment for the development of the fetus, any
deviations in the parameters of the mother's health
have a direct impact on the outcomes of pregnancy.
One of the fundamental points to solve this problem
is to predict the development of fetal and neonatal
pathology for each pregnant woman on the basis of
data on her health, obstetric and gynecological
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history, the course of pregnancy, followed by
preventive measures. The body of a pregnant woman
is a complex dynamic system, influenced by a huge
number of complex interacting factors both external
and internal environment. Therefore, the health of
mothers and the course of the antenatal period largely
determines the formation of the fetus, its functional
and therefore adaptive capacity, and in the case of
perinatal pathology and its severity. This problem
also exists in high – income countries-one in 320
children is stillborn.
Antenatal fetal death continues to make a significant
contribution to the structure of perinatal mortality,
reaching 77.90%, with no tendency to reduce the
frequency. Among the causes of antenatal death of
the fetus, diseases of pregnant women of infectious
nature (influenza, pneumonia, pyelonephritis, etc.),
heart defects, hypertension, diabetes, anemia and
other extragenital diseases, as well as inflammatory
processes in the genital organs occupy a significant
place. The cause of death of the fetus is often severe
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late toxemia of pregnancy, pathology of the placenta
(previa,
placental
abruption,
congenital
abnormalities) and umbilical cord (true knot),
multiple
pregnancy,
oligohydramnios,
blood
incompatibility of mother and fetus of RH factor. The
factors contributing to fetal death include chronic
intoxication of a pregnant woman (mercury, lead,
arsenic, carbon dioxide, phosphorus, alcohol,
nicotine, drugs, etc.), improper use (for example,
overdose) of drugs, Hypo-and vitamin deficiency,
injuries, as well as adverse socio-economic
conditions. This indicator has changed little over the
past decade. Identification and evaluation of the
degree of negative effects of factors is an essential
mechanism in the prevention of perinatal losses
before pregnancy and during pregnancy.
2. Objective: to analyze the impact of somatic health
of women in Turkestan on fetal death.
3. Materials and methods: a retrospective analysis
of the history of childbirth of 776, (the study group of
375 women with stillbirths, the control group of 401
women who gave birth to healthy live births)
delivered in the "Regional perinatal center №3" for
the period 2013-2017.Two groups of newborns were
identified: stillbirths-375 cases (P20.0), and healthy
live births - 401 cases (diagnosis at discharge Z38.0).
The ratio of healthy live births to stillbirths in the
study groups was 51.68% and 48.33%, respectively.
For each case, 23 parameters were included in the
analysis.
4. Statistical data processing: data processing was
carried out using the software package "SPSS"
version 19. The methods of parametric and
nonparametric (compliance indicator x2) statistics
were used. P<0.05 was considered statistically
significant.
5. Results and discussions: The age composition of
pregnant women in all groups ranged from 17 to 45
years. The mean age of patients in the study group
was 26.2±4.3 years, in the control group-25.3±4.6
years (p>0.05). Young primiparous more often met
with antenatal death of full-term fetuses in women of
the study group compared with the control group
(9.1% and 1.8%, respectively; p=0.006). With
antenatal losses of full-term fetuses, pregnant
workers were more frequent (38.2% versus 11.9% in
the control group), less frequently - employees
(34.9% and 56.1%, respectively; p<0.05). In the city
of Turkestan, the level of perinatal mortality and the
share of stillbirths in the formation of perinatal losses
in the dynamics of the last 5 years is as follows: 2013
-14.3‰ (66.3%), 2014. -12.6‰ (62.1%), 2015 -12,
7‰ (78, 5%), 2016 -12, 5‰ (73, 8%), 2017 -11.3‰
(73.9%). While the proportion of deaths in the
calculation of perinatal mortality from 2013 was from
33.6% to 26.0% in 2017. With a stable downward
trend, the proportion of stillbirths not only has not
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decreased but has increased by 10.2% over the past 5
years. In the General population of births for the city
of Turkestan the ratio of stillbirths to the total number
of births in 2013 is 0.96% of 8226 births, in 2014.
0.59% of 8054 births, in 2015. 1.02% of 8059 births,
in 2016. 0.94% of 8723 births, in 2017 0.86% of
7986 births.
This trend correlates with new
estimates, with the number of stillbirths in the world
falling by only 1.1% per year, from 3 million in 1995
to 2.6 million in 2009. The decline was even slower
than the decline in maternal and child mortality
during the same period. Somatic history was more
burdened in women who lost intrauterine full-term
fetus in the frequency of chronic hypertension (total
angiopathy) compared with women who gave birth to
live full-term children (15.9% and 6.3%,
respectively; p<0.05). Chronic specific infectious
diseases (tuberculosis, viral hepatitis, syphilis),
indicating the failure of the immune system, also
prevailed in mothers who lost their offspring during
full-term pregnancy, which was often combined with
social lifestyle (11.7% and 1.9%, respectively;
p<0.05). There were no significant differences in the
frequency of a burdened obstetric and gynecological
history in the comparison groups (p>0.05).
Acute infection in the urinary (OR 3, 4; 95% CI 1,
21-10, 42) and sexual spheres (OR 2, 2; 95% CI 1,
19-4, 72), transferred during pregnancy, with fullterm antenatal losses was observed more often than
with favorable outcomes of term labor.
Evaluation of the fetoplacental complex during the III
ultrasound screening showed that in antenatal losses,
echoscopic markers of placental insufficiency were
more often detected, which was combined with
moderate cardiac arrhythmias according to
Corticotropic hormone (CTG) compared with women
in the control group (p<0.05). Severe cardiac
arrhythmias of the fetus according to CTG for 1-7
days before his death in women, the study group was
not. Placental thickening (42.8% and 3.1%) and
polyhydramnios (45.2% and 32.7%) in pregnant
women who lost antenatal full-term fetuses (p<0.05)
can be considered as compensatory-adaptive
reactions to the introduction of infectious agents that
contributed to the prolongation of pregnancy, but did
not prevent fetal death.
Histological study of posledov demonstrated the
prevalence of chronic decompensated placental
insufficiency in women with antenatal losses (73.9%)
in the absence of such in the control group (p<0.05).
In this case, there was an identical frequency of
inflammatory changes in the placenta in the
compared groups (32.3% and 31.7%), which makes
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us think about the determining value in the outcomes
for the fetus not the fact of infection, but the
individual ability of the placenta to protect the fetus.

Umbilical thrombosis was observed only in antenatal
death of full-term fetus-in 4.8% of cases (Fig. 1).

Chronic Renal Failure 3

Chronic Renal Failure 2

antenatal death of full-term fetus

Chronic Renal Failure 1

control group
Inflammatory changes in the
placenta
Umbilical cord thrombosis
0
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40
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Fig. 1. Results of histological examination of placenta in antenatal death of full-term fetuses in comparison with the
control group, %
Based on the identified risk factors for antenatal
death of full-term fetus, we proposed and included in
the arm "register of pregnant women" prognostic
table for calculating this risk (table). At medium and

high risk, calculated 2-3 weeks before delivery,
pregnant women were hospitalized in obstetric
hospitals of the appropriate level.

Predictive calculation table risk full-term antenatal losses
Criterion

Scores

Chronic specific infections

4

Young age

3

Working professions of mother

3

Urinary tract infection

3

Hypertension

2

Nicotine dependence

2

Vaginitis and vaginosis

1

High water

1

Amount: up to 6 points-low risk
7-12 points-average risk
13-19 points – high risk
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To assess the effectiveness of the prognostic scale of
risk of antenatal death of full-term fetuses, we
analyzed the clinical and anamnestic risk factors
included in the above prognostic table in patients of
Turkestan city after the introduction of the "register
of pregnant women", comparing them with similar
data of women before the introduction of
telemedicine technology.
In the dynamics of the last 5 years in 2013, every 104
fetuses were born dead (the rate of stillbirth is 9.4), in
2014, each 125 (7, 8), in 2015; every 95 (10,0), in
2016; every 106 (9.2), in 2017, every 117 (7.8) born
was without signs of life. The first factor, the value of
which was estimated, was the age of the pregnant
woman, there was no significant difference in the
study groups. The state of reproductive potential of a
woman due to the presence and nature of
gynecological pathology is of crucial importance in
the implementation of childbearing function. The
analysis showed that 62.1% of women have been
identified or there are indications of the presence of
various diseases of the reproductive sphere in the
history, which indicates a high incidence of female
population of fertile age. Gynecological diseases are
more common in stillborn mothers, compared with
the control group of 72.1% and 50.9%. In the total
sample for each woman there are 1.42 gynecological
diseases, in the group of stillborn mothers this figure
is higher than -1.72, than in the group of healthy
children who gave birth-1.29.The predominant
pathology is the disease of the cervix, they can be
found at 69% of women, followed in descending
order a group of inflammatory diseases of the pelvic
organs, which has a history one in four women 24%,
the menstrual function is 15.9%, leiomyoma of 9.0%,
infertility of 3%. Significant differences between the
groups of women with stillbirths and healthy children
were revealed, pelvic inflammatory diseases in the
group of stillbirths were 5 times more common,
infertility and fibroids were 3 times more common,
and the difference in the incidence of cervical
diseases was 2 times more common in the group of
stillbirths.
According to the data obtained, extragenital
pathology occurs in more than half of women 74%,
which corresponds to the health index of pregnant
women in Turkestan 20-25 in 2013-2017. Comparing
these levels between the groups, it can be concluded
that the presence of somatic diseases in the mother
adversely affects the health of the intrauterine fetus,
which subsequently may have contributed to
intrauterine death. Extragenital pathology was
determined in 81% of women who were stillborn, and
61% of women in the group with healthy newborns.
The analysis of the nosological spectrum of somatic
pathology in the sample was carried out. Overall
coeficientului pathology was 1.6 of the disease on the
pregnant woman. In the group of stillborn mothers,

S804-18

this figure was significantly higher – 2.1, than in the
group of healthy newborns -1.3. The most common
diseases were kidney and urinary tract diseases
(38%), circulatory system diseases (20.5%), and
chronic anemia (66.8%). These pathologies were
significantly more common in stillborn mothers, as
kidney disease was diagnosed in 53% of women in
the sample, against 25% of healthy. A significant
difference was obtained in respect of heart disease
(27% and 8.1%), twice the level of anemia of
stillborn mothers (83.1% vs. 52.0%), and analysis of
the incidence of thyroid disease showed no
significant difference in the groups (11.3% 10.6%).
Diabetes mellitus was found only in the group of
women with stillbirth (0.7% and 0%).
The analysis made it possible to determine the most
significant somatic pathology by its influence on the
formation of fetal well-being. It was found that a high
risk of fetal death is associated with diabetes mellitus,
while the incidence of diabetes is extremely low
0.7%, which slightly reduces its importance in the
General population. The greatest risk of fetal wellbeing are kidney disease and cardiovascular
system71% and 64%, respectively, it should be noted
a high level of occurrence of these nosologies among
mothers with experience of stillbirth. The negative
impact of chronic anemia is difficult to overestimate
given its prevalence in the stillbirth group. The
frequency and contribution of respiratory pathology
(3.6%) and gastrointestinal tract (5.1%) is not high.
The formation of most types of perinatal and obstetric
pathology is a combination of extragenital diseases.
During the analysis revealed that during antenatal
care recorded an average of 1.75 complications of
pregnancy per woman. Among women with
stillbirths, this coeficent is higher than 2.52, than
among women who gave birth to healthy newborns.
The most frequent complication of pregnancy in both
groups was a genital tract infection, which occurred
in more than half of pregnant women - 69.1%.
Anemia was diagnosed in every second pregnant
woman, the next rank positions are the threat of
termination of pregnancy and preeclampsia 25.0%
and 17.3%.In the course of the comparative analysis,
a statistically significant difference in the prevalence
of pregnancy complications between the studied
groups was determined. Gestational complications
were determined in the group of stillbirths 2 times
more often, and its critical forms complicated the
course of pregnancy in women with dead fetuses 10
times more than in the group of healthy ones.
Antenatal diagnosis of intrauterine growth retardation
in the group of stillbirths prevails 8.3 times more and
is 26.1% versus 3.2%, at the same time, the overall
sample of 8.1%, and later in the group of stillbirths,
this figure increases 2.5 times clearly shows that in
this pathology antenatal care does not pay due
attention and further monitoring.
Rhesus conflict so often identified among the group
of stillbirths than healthy group 12, 5% and 3.6%.
The
presence
of
polyhydramnion
or

Annals of Tropical Medicine & Public Health-Special Issue May 2018 Vol 17
oligogidroamniona is also associated with a high
probability of stillbirth in the group of stillbirths, the
frequency of abnormal amounts of amniotic fluid was
5 times more often.
In the group of stillbirths the rate of preterm birth was
59.74%, in the group of healthy newborns-2.1%, the
high proportion of preterm birth in the group of
stillbirths is associated with antenatal diagnosis of
intrauterine fetal death in the antenatal period of
observation and premature induction of labor.
6. Conclusion:
1. Summing up the study of the influence of somatic
pathology of the mother's body on stillbirths, we
concluded that the formation of deviations on the
state of the intrauterine fetus is determined by a
complex of different influences.
2. Extragenital pathology was determined in 81% of
women who were stillborn, and 61% of women in the
group with healthy newborns. There are 2.1
extragenital pathologies per pregnant woman.

3.The most frequent extragenital pathologies that
served as a phonon in intrauterine fetal death were
chronic anemia in every second, kidney disease in
every third, cardiovascular disease in every 5.
4. The high risk of intrauterine fetal death is
associated with the presence of somatic pathology in
the mother, the combined course of obstetric and
extragenital pathologies and the occurrence of
complications of pregnancy on this unfavorable
background.
5. The trend in stillbirths over the past 5 years has
tended to decline, but compared with developed
countries, where stillbirths account for 1 in 320 cases.
In the structure of perinatal mortality of Turkestan
city in 2017, each 117 (7.8) born was without signs of
life.
6. The causes of stillbirths are multifactorial, and the
triggers of antenatal fetal damage are different, but
the prehravidar recovery of chronic foci of
extragenital pathologies in women planning
pregnancy will significantly reduce the likelihood of
intrauterine fetal death.
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Abstract
During our research there is a clear analysis of the correlation and regression among children of preschool age and
dangerous causes. As a result, children’s health groups are identified and the epidemiological character of
administrative districts is determined. Scientific features were found: the need for pediatric medical care in each region
and the specific needs of individuals who provide care. The model of organization of pediatric care for children under
the age of 6 years is evaluated and evaluated, depending on the characteristics of each administrative district.

Keywords: children, diseases, disability, dynamic changes, assessment
Relevance. Information about children's health plays a
special role in public health. In recent years, many
studies have been published on topical issues of
children's health. Analyzed trends in the field of health,
identified health problems, identified ways to solve
them in the work of many pediatricians.
Many authors emphasize growing concerns about
children's health. According to some authors, the health
of the nation, healthy people of fertile age, is mainly
determined by their ability to reproduce the quality of
the population and descendants. Parts of reproductive
health include reproductive health of children and
adolescents, safe sexual intercourse, effective and
affordable methods of birth control, safe pregnancy and
the birth of healthy children. Worsening of the health
of mothers and newborns leads to a decrease in the
quality of the reproductive system and an increase in
morbidity due to a reduction in the number of children
. Children's health is regulated by a dynamic process
and a biosocial category.
Many research papers have identified specific patterns
in shaping children's health, which will serve as the
basis for effective health promotion and advancement
in the modern environment.
Analysis of the situation in dynamics is the basis for
the application of planning and management of health
planning, which allows you to solve the problems of
the industry as a whole and its pediatric services as
soon as possible. This approach is based on the optimal
use of material, financial and human resources, the
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formation of specific priorities and the best ways to
overcome them in the near future. In today's world, it is
important to integrate all departments, services and
structures that can provide programmatic and targeted
activities in the interests of maternal and child - its
organization, funding and implementation.
The dangerous increase in morbidity and disability
among children necessitates the mobilization of all the
forces of society, as well as an increase in their
functional capabilities and resources of the body to
combat these trends, especially to prevent childhood
diseases and disabilities between the ages of 3 and 6
years.
In this case, it is not enough to understand the laws of
the formation and development of children's health as
an objective phenomenon. Determining the health of
children in the regions, territories and different groups
of children is possible only if there is clear information
about the social homogeneity of this phenomenon.
Thus, it made it possible to identify the most important
problems of studying children's health and the issues of
protecting children's health. Comprehensive medical
and social research on these key issues is still not
enough.
Many authors noted that the period of formation of
chronic pathologies among children aged 3-6 years,
however, does not include materials that have clear
evidence of their work.
In a study of private scientists, a comprehensive
medical examination of children showed that
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1. Determination of the level of development, level of
development of the state of primary health care,
disability and morbidity, which increases the level of
health of children aged 3-6 years in the Turkestan
region;
2. Determination of distributional characteristics in the
field of causes causing the state of health of this social
group.
3. Current assessment of the correlation between the
dynamics of the disease and risk factors for children

3 year old children

pathologies of the cardiovascular system, urinary tract,
diseases of the genital organs and pathology of the
digestive system are common. It should be noted that
during the medical examination it turned out that
additional diseases are added to the level of the
primary disease. But scientists have redefined certain
diseases of the musculoskeletal system and connective
tissue, respiratory organs, diseases of the eyes and the
surrounding units, the events have been identified
significantly. Many authors note the importance of
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34,92

0,69

35,46

0,74

37,65

0,84

64,97

4,49

352,38

7,03

373,11

8,38

348,03

10,0

12,73
46,74
14,38

0,34
3,92
0,38

12,94
47,38
25,11

0,25
2,90
0,49

13,65
48,29
16,12

0,28
3,08
0,33

14,53
49,31
17,68

0,32
3,32
0,39

33,26
3,49
3742,92
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0,09
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47,83
25,13
5072,64

0,94
0,49
100,0

32,41
4,72
4812,82

0,67
0,09
100,0

30,62
6,11
4492,75

0,68
0,13
100,0

determining the health of children. The identification
of health groups is an indicator of the quality of
screening and screening among children. This situation
helps to determine the quality and availability of
medical care.
Objectives:

aged 3-6 years in the Turkestan region.

Materials and methods: in accordance with the
objectives of the study, we studied the dynamics of the
disease of preschool children during the year. The
We identified a number of socio-hygienic and
biomedical reasons for frequent and prolonged children
aged 3-6 years (more than 4 times a year and more than
60 days). For this purpose, a survey was conducted
among 400 mothers with frequently ill children and
children with rarely ill ones.
The study was conducted in children's clinics of
Shymkent. To provide a representative number of
surveys, a unique selection of standard formulas was
made. In order to identify the various harmful effects

study involved preschoolers of the Turkestan region. It
was attended by groups of children aged 3-6 years.
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of malignant causes, Valda analysis was used based on
the Bines method. The identified causes in the
questionnaire were determined by the informativeness
of Kulbach. Research results: In order to improve
medical social assistance for children of preschool age
and to increase the effectiveness of preventive work, it
is necessary to study and analyze their incidence. This
work should be carried out in different age groups of
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children of preschool age and should be developed
separately. The organisms of childhood are exposed to
the dangerous causes of the environment during their
pathologies often recur with chronic diseases. These
diseases adversely affect the physical development of
children during the development of school and
adolescents, which leads to further complications of
congenital and genetic pathologies. Primary health care
organizations in the health care system should take
these measures to protect children's health and
introduce evidence-based prevention technologies.
Table 1. Composition and incidence for children aged
3-6 (per 1000 children), International Classification of
Diseases (ICD)
The proper organization of children's recreational
activities and the rehabilitation of preschool children in
the acute group reduces their disability and reduces the
disability of children by preventing chronic
pathologies. The prevalence of pre-school age in the
Turkestan region, including 3-year-olds, was 3,742.92
per 1,000 children. Among 4-year-olds, 5,072.64 cases
account for up to 4,812.82 in the 5-year-old age group
and 4,492.75 in the 6-year-old age.
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histomorphological and functional growth. This age
range is from 3 to 6 years. At this age, acute
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system in children of preschool age (% ratio)
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The incidence rate includes respiratory organs in all
age groups in the first rank. At the age of 3 years,
68.45% (2511.49) at the age of 4 years was 72.23 or
36.7259. In the age group of 5 years, its share fell to
71.35% or to 3,359.35, and it reached 68.80% or
3,073.04 in the age group of 6 years.
The proportion of acute respiratory diseases in the
respiratory organs varies from 4947% to 5095%.
Respiratory diseases at the age of 3 years made up
1299.71 percent, 51.75 percent of the total number of
respiratory diseases, 56.95 percent (2091.59) over 4
years and 50.54% (1697.72), and 6 years old children 494.7% (1543.93) (Figure 6)
With age in children, the frequency of allergic diseases
increases. In all children aged 3 years, allergic diseases
accounted for 2.28% (57.21) of respiratory tract
pathology, 2.52% (92.45) in the 4-year-old age group
and 4.84% (162.71 ‰), Reaching 7.26% (226.50 ‰) in
the age group of 6 years.
Thus, the share of allergic diseases from 3 to 6 years
will grow rapidly, and its level will increase by 3.9
times (Figure 7).
Pathology of visual acuity (class VII) in 3-year-old
children is the second largest place (624.92 or
17.03%). At the age of 4 years, 507.32% or 11.13%, 5

years 532.5 or 117.4% and 530.94 or 11.89% in 6year-olds.
Conjunctivitis is common in this class of diseases. Its
level is 162.34 at the age of 3 years and 157.51 among
4-year-olds, 151.46 among 5-year-olds and 149.64
among those under 6 years of age. Pathology
hypermetry is 3 years old to 9.74 years and 6 years old
drops to 4.93. Squint of 3 years from 2.42 ‰ increased
in 6 years to 7.93. In children aged 3 years, the third
place is occupied by diseases of the nervous system
(class VII), its frequency is 179.42 or 4.89%. In 4 years
194.51 1 or 3.87% of the total disease. With this
indicator, the disease of this class takes 4th place.
Among persons aged 5, 188.78 or 384% of the total
incidence, 169.95% for children aged 6 and 3.80% of
the total disease. In children of preschool age, the
incidence of the musculoskeletal system increases from
3 to 6 years. If at the age of 3 years it is 164.97
(4.49%), 4 years - 352.38 (7.03%), 5 years - 394.82
(8.38%), 6 years - 448, 69 ( 10.0%) increase (Fig. 9).
Among these pathologies, deformity of the foot is often
observed. The prevalence among children at the age of
3 years was 109.75, by 116.28% among children at the
age of 4 years old, 169.83% for children at the age of 5
years and 204.93 for children under 6 years of age
increased.

15
10
5

7.03

8.38
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4.49

0
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Figure 4- Dynamics of morbidity in children of the musculoskeletal, connective system in age from 3 to 6 years (%
ratio)
In children from 3 to 6 years old damaged posture. If at
the age of 3 years is 91.24 ‰, at 4 years old it is 94.83,
96.64 at the age of 5 years and 108.44 at the age of 6
years.
Among children aged 3 years, infectious diseases
(grade I) are ranked 5th in the frequency of diseases.
Its prevalence rate was 172.47 (47%) among children
aged 3 years, 193.62 (3.8%) children aged 4 years and
172.19 (3.7%) children aged 5 years, and 6 years old
children 151.23 ‰ (3.4%).
The sixth place is occupied by congenital anomalies.
Among children aged 3 years, its prevalence is 146.74
,7, 4 years old - 147.38 ‰, 5 years old - 148.29 and
14931 9 - 6 years.
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This age-related pathology is associated with improved
diagnosis. Because the diagnosis takes into account
with minor deviations. Diseases of the endocrine
system reach an average of 19.79 per 1000 children
aged 3-6 years. Its level ranges from 3 years 18.22 ‰,
4 years 18.34 ‰, from 5 to 20.29 and 21.34 among
those who are 6 years old.
The prevalence of endocrine disease in this age group
was 18.09. Endocrine diseases among 3-year-olds are
17.64 ‰, 17.98% over 4 years, 18.01% at the age of 5
years, 19.21 at the age of 6 years. Of these, 26.7% are
children with mental disorders, and 73.3% are children
in borderline conditions.
Thus, a high incidence rate is observed among children
of preschool age. And the highest incidence rate is
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adjusted for children aged 4 years. In this age group,
the spread of chronic diseases is growing: including
respiratory organs, connective tissues, muscle and
muscle disorders, and mental illness. As a result of the
spread of morbidity in individual nosologies, the
children of the Turkestan region were assigned to
health groups. As a result, they accounted for 15.1% of
the group, and the share of the 2nd group - 74.2%. The
proportion of children belonging to the 3rd and 4th
groups was 10.7 percent. Looking at this, children of
preschool age do not have the best health.
In accordance with the objectives of the study, we
studied the dynamics of the disease of preschool
children during the year. During the study, there were
two clear peaks or increased incidence in the test
groups. The first real increase in incidence was
observed in January. During this period, acute
respiratory infections (ARI) prevailed. This is due to
the fact that children are not ready to drastically change

the weather (Figure 1). Turkestan is located in the heart
of the harsh continental climate of Central Asia.
Summer is very hot, and winter is not cold. Humidity is
low. Cyclones and anticyclones are very rare.
Therefore, in summer, the air temperature in summer
exceeds 400 ° C, and in winter, the air temperature
decreases to 100 ° C. In addition, the difference in
temperature in summer and winter is 50-550C. And
atmospheric air pressure shows a big difference in the
seasons. The smoothness and transparency of the
Earth’s surface in Central Asia can lead to unstable
weather.
The amplitude of air heat in winter and summer
adversely affects the health of children. The impact of
the weather is direct and indirect. Therefore, the basic
systems of the body are constantly changing. In other
words, the new functional situation in children's
organisms begins to work and changes in the
environment.

10
8

young
children

6
4
2
1 month
2 month
3 month
4 month
5 month
6month
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11month
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0

Figure 5 - The dynamics of the incidence of preschool children.
When cooling January to -10 ° C, preschool children
did not attend kindergartens in nursery groups for up to
8.4 days, 6.1 days for middle-aged groups, 4.7 days for
preparatory groups and adult groups for 3.6 days. More
and more younger children are increasingly reflecting
an increased response to climate change.
The second increase in incidence will be in July. The
air temperature this month will rise to 40 ° -50 ° C.
Children have overheating (hyperthermia). It causes
blood circulation among children, severe headaches
and dyspepsia. As a result, the attendance of children
in kindergarten is sharply reduced. In a small group of
children, the days of illness associated with
kindergarten reach 7.9 days, in the middle group - 6.3
days, in the preparatory group - 3.7 days, and adult - by
3.1 days.
Thus, adaptive reactions differ in different groups of
children with a sharp decrease and increase in weather
conditions. With age, their organisms adapt to changes
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in the environment. However, the body's ability to
change in the environment is individually functionally
dynamic. This is the reaction of the main organs of the
body to a comfortable reaction of homeostasis. And
this shows that the mechanism of adaptation to abrupt
and hard environmental changes in the environment is
accompanied by a high burden.
Analysis of statistical and medical materials obtained
as a result of the study led to the following
conclusions:
1. Dynamic changes in weather conditions show
that atmospheric air fluctuates between 50 ° -55 °.
2. Air temperature to 40 ° -50 ° С in the summer
and cooling to -10 ° С in the winter can increase the
incidence of pre-school children.
3. Adverse weather conditions in summer are
associated with hyperthermia, dyspepsia and functional
disorders of the central nervous system and the
vascular system causing the disease. In cold weather,
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cold temperatures and high humidity cause acute
respiratory diseases.
In order to identify the various harmful effects of
malignant causes, Valda analysis was used based on
the Bines method. The causes of the questionnaire
were determined by the degree of informativeness of
the character of Kulbach. During the study, 9% of the
most frequently sick (main group) premature births
were 136, and the proportion of premature babies
(rarely) was below 3 (3%) below (12 children). It
should be noted that more than half of the children in
the main group (219 children) were breastfed for less
than 6 months, and only 88 (22%) children in the
comparative group were breastfed for less than 6
months. 32.5% of children in the main group (130
children) often suffered from respiratory diseases, and
only 50 (12.5%) children in the comparative group
were often diagnosed with these diseases.
According to sociological studies, 18.5% (74%) of the
relatives of children in the main group and 7.5% of the
relatives of children in the comparison group often
suffered from respiratory diseases (R≤0,0001).
Studies have shown that the frequent illness of children
in the family’s medical activities is very low. In
particular, 192 children (48%), who often were ill, did
not receive timely medical care because of their illness,
and the fact that the parents of children in the rarely
diagnosed group did not have timely medical care was
15.5% (62 people). ). 42% of parents in the main group
(168 families), despite the illness of the children, sent
their kindergartens, and the little sick (comparable
group) were admitted to kindergarten 12% or 48 cases
(R≤0,0001). Failure to comply with the full therapeutic
measures prescribed by doctors of the main group of
parents 44% of cases (176 cases), this proportion was
partially achieved was only 13% (48 cases), the
comparison group, parents and doctors assigned to
medical events the level of full performance (21% 84
cases) , and partial execution - 3% or 12 cases
(R≤0,0001).
The proportion of parents who treat at home alone
(64%) among children with frequent illnesses (256
people), and rarely ill children makes up 20% (80%)
among parents. And 28% of cases (112 cases) of
children with frequent illness, parents refused
temporary disability due to their illness, and the
proportion of such cases among parents of children in
the comparison group was 9% (36 cases).
Studies show that parents of children who often get
sick do not take any measures to increase their body
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resistance, and more than half of those who rarely have
parents participate in such activities among 52% of
children or 208 families. While 32% of children in the
main group (128 children) spend summer vacations
outside the city, 74% (296 children) of the comparative
group have the opportunity to relax in a man-made
clean place outside the city (P≤0.01).
Parents of children with frequent illnesses have
common inadequate habits. In the family of children in
the main group, 47% of parents (188) smoke in their
eyes, and 26% of them (104 children) use alcoholic
alcohol once a week. In the relative group, the
frequency of frequencies among the parents of these
habits was 14% (56 children) and 10% (40 children).
In a sociological survey of the family of children
suffering from frequent diseases, showed that the
family is in poor social and community conditions.
29% of them (116) were incomplete, and the
proportion of single-parent families was less than 12%
(48) among rare children. One of the parents of
children in the main group was 8% (32 years), and the
frequency of such cases among rare children was 3.5%
(14 children). The per capita income was below the
subsistence minimum, with 18.5% (74 children) and
7% in a rare group (28 children). Of the mothers in the
main group, 27% (108) reported that they are often
stressful, and only 9% (36) are present in the
comparison group. 14% of households (56 families)
lived in dormitories and houses for newlyweds, while
3% (12 families) were among families in the
comparative group. The share of them more than 5
people in one apartment was 29% (116 families) and
9.5% in rare cases (38 families).
The proportion of people attending kindergarten or bus
is more than 69.5% (278 children) among the most
frequently infected, and 14% among rare patients (56
children). The share of preschool and school children
and siblings was 42% (170 children) and 17.5% (70
children) in the group that was rarely treated.
About 75% of children in the main group go to
kindergartens, and 52.5% of children in the
comparative group go to kindergartens. The incomplete
use of maternity leave for the main group is 22.4% in
the main group, while the relative group reaches 13%.
Thus, due to sociological studies, we were able to
determine the specific causes of the disease of children
of preschool age and determine their place of
residence, taking into account their seriousness or
reliability (Table 2).
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Table 2 - The family risk factor of frequently ill children of preschool age
№

1
2
3

1
2
Қ Risk factors
risk factor
І. Medical biological causes
1 Feeding mother milk for less than 6
months
2 The frequent incidence of respiratory
diseases from an early age
3 Chronic diseases of the parents in the
respiratory system
4 The birth of a premature baby

3
Main group%

4
Comparable group%

5
Informatrisk factor

6
%

54,75

22

51,8

12

38,5

12,5

27,1

6,3

24,5

9

16,2

3,8

9

3

7,8

1,8

5 Often, respiratory diseases in relatives

18,5

7,5

7,2

1,7

ІІ. Socio-hygienic causes
1
Self treatment of the child
2 Untimely child's visit to a doctor due to
illness
Children
3 Visiting sick children in kindergarten

64
48

20
15,5

48,2
36,2

11,2
8,4

42

12

30

6,9

4 The presence in the family of often
stressful events

27

9

19,8

4,6

of the mother from the leaf disease
5Failure
of the child

28

9

19,7

4,3

6 Smoking parents in the presence of
Incomplete
7 Implementation of medical measures
prescribed by the doctor
8 Refusal of medical procedures prescribed
by a doctor
9 Accommodation in a dorm or in a rental
apartment
Presence of brothers and sisters of
preschool and school age
The presence of per capita income below
the level necessary for family life
Finding a child in the city in the summer

47

26

17,2

4

44

13

17

3,9

21

2,9

16,9

3,9

14

3

16,7

3,9

42

17,5

13,7

3,2

18,5

7

12,6

2,9

32

74

12,5

2,9

82,8

52

12,2

2,8

14

10

11,2

2,6

29
75
22,4

12
52,5
13

10,9
9,2
6,4

2,5
2,1
1,5

69,5
29
8

14
9,5
3,5

4,6
4,1
2,8

1,1
0,9
0,8

4
5

1
2

3
4

5
6
7
8
9
10
11
12
13

14
15
16
17
18
19
20

Not taking measures to improve the
sustainability of the child’s body in the
family
Receiving alcohol once a week or more
often
Not complete family
Not visiting kindergarten
Incomplete use of maternity leave by
mothers
In kindergarten go by public transport
More than 5 people live in one apartment
One parent is unemployed

Among the causes of frequent diseases in preschool
children, these are social and hygienic causes of
serious health consequences (Table 1). They have a
high proportion of their ability to cause illness with a
serious risk of up to 75%. Among the most dangerous
causes are self-treatment of children, timely treatment
of children due to childhood illness, visiting
kindergarten, frequent family stresses. Their overall
hazard level reached 31.2%. The problem is that many
of the reasons for this group are familial in nature.
Conclusion: In children aged 3-6 years, the respiratory
system, muscular and connective tissue pathology and

S805-18

eye diseases begin to develop chronic diseases of the
mental system. As a result of the spread of incidence in
individual nosologies, the children of the TFR were
assigned to health groups. As a result, they accounted
for 15.1% of the group, and the share of the 2nd group
- 74.2%. The proportion of children belonging to the
3rd and 4th groups was 10.7 percent. In contrast,
preschool children have poor health. To stop this trend,
it is necessary to carry out systematic and
comprehensive preventive measures.
The study revealed the medical and biological causes
of early childhood diseases. These include
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breastfeeding for infants less than 6 months, frequent
respiratory diseases, the presence of chronic respiratory
diseases, premature birth, and frequent acute
respiratory infections in the elderly. Thus, he helped to
identify the most common causes of the disease, often
occurring among children of preschool age. Most of
them can be classified as “family” for dangerous

reasons. The found documentary materials make it
possible to create and effectively use a comprehensive
family health care program aimed at preventing the
frequent illness of preschoolers.
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QUALITY OF LIFE IN PATIENTS WITH ATRIAL FIBRILLATION
DEPENDING ON TREATMENT
Aray Zhilkibayeva1, Raushan Sekenova1

1. YSC “Astana Medical University”, Astana, Kazakhstan

Summary
The problems of quality of life are currently in the focus of attention of the international scientific community. This
is evidenced by the fact that many international organizations are engaged in analyzing the state and developing
ways to improve the quality of life in various countries. Among them are the United Nations Organization,
McKinsey & Company, the International Organization for Quality of Life, and domestic organizations such as the
Institute for Economics and Industrial Engineering of the Russian Academy of Sciences, the Institute for Urban
Economics, the Institute for Demography, Migration and Regional Development, and other organizations.
Atrial fibrillation is a heart rhythm disorder characterized by frequent and irregular atrial myocardial arousal and
complete heterogeneity of heart contractions in frequency and strength, while the duration of the cardiac cycle varies
and is random in nature. AF is diagnosed on the basis of an abnormal rhythm on the ECG, the absence of P waves
(or their presence in the form of wave f) and the variability of the interval between two atrial excitations (if present)
with an interval of less than 200 ms (more than 300 min)
Modern medicine, including the development of innovative technologies around as well as the development of the
pharmaceutical industry requires the development of mechanisms for monitoring and management of quality and
safety of medical services.
In Kazakhstan, over the last 10 years, introduced mechanisms to improve quality in the provision of health services.
According to the message of the head of the Government the State programs of reforming and development of
public health are adopted and implemented in the country. Whose tasks are: the development of primary health care,
strengthening of intersectoral and interdepartmental cooperation on the protection of the health of citizens and
ensuring sanitary and epidemiological welfare; development and improvement of the Unified National Health
System; improvement of medical and pharmaceutical education, development of medical science and
pharmaceutical activity.

Keywords:
Atrial fibrillation, quality of life of patients with atrial fibrillation, methods of treating patients, surgical treatment,
drug treatment.

INTRODUCTION
At the present stage of development of society, one of
the main conditions for improving the health of the
population is the development of medical science and
the introduction of innovations in health care
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organizations. In these conditions, an urgent task is
the innovative orientation of the development of the
national health system at all levels, the development
of approaches to stimulate innovation in medical
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organizations, taking into account the characteristics
of their activities and the needs of the population.
Atrial fibrillation (AF) is a fairly widespread
condition that increases the risk of a number of lifethreatening pathologies and causes a decrease in the
quality of life of patients. Currently, a number of
different methods of conservative and surgical
treatment of AF are used, which have a combination
of relevant advantages and disadvantages. An integral
indicator for a comparative assessment of the
effectiveness of treatment may be the quality of life
(QOL).
Atrial fibrillation is one of the most common
arrhythmias. This disease affects 1–2% of the total
population, and this figure has been growing in recent
years and is likely to increase in the next 50 years due
to the aging of the population. The number of patients
with AF in the United States is estimated at more
than 2.2 million, and in the countries of the European
Union - 4.5 million. According to the Framingham
study, the risk of developing AF in men and women
over 40 is 26 and 23%, respectively. AF is detected in
approximately 6-24% of patients with stroke. The
prevalence of AF also increases with age, accounting
for about 8% in patients older than 80 years.
Indicators of quality of life (QOL) are a tool for
assessing the severity of symptoms and the
effectiveness of therapy. QOL is a subjective
indicator based on the patient's individual perception
of the disease, his emotional experiences, beliefs and
expectations. The side effects of drugs, their high cost
can adversely affect the quality of life (QOL) of
patients. However, to date, the problem of QOL in
patients with AF is not well understood. However, in
recent years, it is beginning to attract more and more
attention. The relationship of compliance with
medical prescriptions with QOL in patients with AF
is not investigated. Statistics on the frequency and
prevalence of cardiac arrhythmias, in particular, FP,
are absent in the Republic of Kazakhstan today. Lack
of awareness and preparedness of patients suffering
from atrial fibrillation, as well as their families and
the public. The purpose of this study is to collect and
analyze data on the frequency and prevalence of AF
in the country.
Objective: To give a comparative description of
the quality of life of patients with atrial fibrillation
after surgical treatment and against the background of
effective drug therapy.
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Materials and methods: The study involved 160
patients who were treated in the conditions of JSC
"National Scientific Cardiac Surgery Center", Astana,
in the period 2015-2017. Among the patients there
were 97 men (60.6%) and 63 women (39.4%). All
patients were aged from 50 to 77 years (mean age 67.5 ± 3.8 years). All patients with AF had its
paroxysmal and persistent forms. The exclusion
criterion

was

the

presence

of

complications

associated with AF, the lack of informed consent to
participate in the study.
Of the patients, 80 (50%) had surgical treatment. The
period from the time of the intervention to the survey
was at least 6 months, an average of 10.4 ± 0.6
months) In the remaining cases, conservative
treatment was conducted (anti-arrhythmic drug
therapy), which provided for the relief of rhythm
until the patient was examined (at least 3 months,
average time from the moment of stopping the last
episode is 6.4 ± 0.3 months).
The age-sex composition and clinical indicators in
the formed groups of patients (operative and drug
treatment) did not have significant differences.
The study of QOL was carried out by conducting a
questionnaire using the SF-36 questionnaire
(Russified adapted form). Statistical analysis of the
data obtained by the nonparametric method (MannWhitney). To refute the null hypothesis, the marginal
level of significance was assumed to be p <0.05.

Results of the study: The results of a comparative
analysis of the indicators of QOL indicate the
presence

of

their

ambiguous

dependence

on

treatment. When comparing on scales of a technique
the following data are obtained:
- Physical functioning - 51.2 (from 38 to 63)
after surgical treatment and 54.6 (from 43 to 66) with
drug therapy;
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- Role functioning due to physical condition 53.7 (from 40 to 65) and 57.9 (from 43 to 69),

mental component of health — 61.1, in the group of
drug therapy — 55.0 and 56.9, respectively.

respectively;
- Pain intensity - 50.5 (from 40 to 64) and
55.8 (from 44 to 67);

Conclusion

- General health - 53.9 (from 42 to 61) and
51.5

(from

39

to

61);

- vital activity - 57.5 (from 44 to 63) and 53.9 (from
41 to 62);

Thus, carrying out surgery to correct the mechanisms
of AF allows to a greater extent compensate for
violations of QOL in the mental component of health,
and effective drug therapy to a greater extent

- Social functioning - 63.5 (from 50 to 72) and
56.0 (from 44 to 65) (p <0.05); - Role functioning
due to the emotional state - 60.5 (from 48 to 70) and
57.8 (from 43 to 65);

contributes to the improvement of the physical
component. Perhaps this is due to the patient's
uncertainty about the reliability of medical correction
of rhythm disturbances and the assumptions about a

- Mental health - 63.3 (from 49 to 70) and 60.2

higher risk of recurrence.

(from 46 to 68). The average physical component of
health in the group of operated patients was 52.4, the

REFERENGES:
1. The state program for the development of health

6. Narumiya T, Sakamaki T, Sato Y, Kanmatsuse K

care in the Republic of Kazakhstan “Salamatty

(2003 January). «Relationship between left atrial

Kazakhstan” for 2011–2015, was approved by

appendage function and left atrial thrombus in

Decree of the President of the Republic of

patients with nonvalvular chronic atrial fibrillation

Kazakhstan dated November 29, 2010 No. 1113,

and atrial flutter».Circulation Journal 67 (1): 68–72.

Chapter 2.

7. Furberg CD, Psaty BM, Manolio TA, Gardin JM,

2. WHO / (WHO-2010 materials). The world health

Smith

report. Financing health systems. The path to

«Prevalence of atrial fibrillation in elderly subjects

universal health coverage. p. 8

(the

3. Message of the President of the Republic of

Cardiol. 74 (3): 236–41.

Kazakhstan N.A. Nazarbayev to the people of

8. Kopecky S., Gersh B., McGoon M. et al. The

Kazakhstan on March 19, 2004, paragraph 2.2

natural

4. Peter Rubin; Robert I. Simon MD; Douglas L.

population-based study over three decades // N. Engl.

Mann

J. Med. 1987. Vol. 317. 669–674.

MD

FACC;

Douglas

S.

Fenton

VE,

Rautaharju

Cardiovascular

history

of

PM

Health

lone

(August

Study)

atrial

1994).

». Am.

fibrillation.

J.

A

MD. Braunwald's Heart Disease: A Textbook of

9. Diker E., Aydogdu S., Ozdemir M., Kural T., Polat

Cardiovascular Medicine, 2-Volume Set: Expert

K., Cehreli S., Erdogan A., Göksel S.A. Prevalence

Consult Premium Edition - Enhanced Online Features

and predictors of atrial fibrillation in rheumatic

and Print. — Philadelphia: Saunders, 2011

valvular heart disease. J Cardiol. 1996 Jan 1; 77 (1):

5.

Lloyd-Jones

DM,

Wang

TJ,

Leip

EP, et

96–8.

al. (August 2004). «Lifetime risk for development of

10.

atrial fibrillation: the Framingham Heart Study

cardiomyopathy due to chronic rapidly conducted

S806-18

Peters

K.G.,

Kienzle

M.G.

Severe

Annals of Tropical Medicine & Public Health-Special Issue May 2018 Vol 17

atrial fibrillation: complete recovery after restoration

Europace. 2013 May; 15 (5): 657–62.

of sinus rhythm. Am J Med 1988; 85: 242–244.

12. Anter E., Jessup M., Callans D.J. Atrial

11. Samol A., Masin M., Gellner R., Otte B.,

Fibrillation

Pavenstädt H.J., Ringelstein E.B., Reinecke H.,

Reviews in Cardiovascular Medicine.

Waltenberger J., Kirchhof P. Prevalence of unknown
atrial fibrillation in patients with risk factors.

S806-18

and

Heart

Failure.

Contemporary

Annals of Tropical Medicine & Public Health-Special Issue May 2018 Vol 17
The effective application of aqua fitness elements during extracurricular
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Abstract. The prospect for solving the problem of constructing programs for physical education lessons
in higher school is the use of innovative types of motor activity. The work purpose is to justify the feasibility
of using swimming with aqua fitness elements in the system of female students' physical education. The
improvement of speed, explosive force, flexibility, power dynamic endurance of shoulder girdle muscles,
general endurance is established. The expediency of using innovative types of motor activity in the system
of physical education of university students is proved.

Keywords: aqua fitness, swimming, female students, physical fitness.
Introduction
The

acceleration

technological,

of

students, there is a need to overcome the lack of

changes in the world has led to a number of

motor activity to form a harmoniously developed

problems related to changes in the health of

personality and professional competence of the

people, including students. Recently, the number

future specialist of the relevant profile.

of

of

The system of means, which are used for

This

correction of physical preparedness, often repels

the

young people, because it is compulsory, without

with

functionality

has

phenomenon

is

an

and

process of physical education. In the ranks of

climatic

students

environmental

socio-economic,

insufficient

been
observed

level

growing.
against

background of hypokinesia and hypodynamia of
young people.

[1]

making interest.

[2]

In this connection, one of the

most important tasks of physical education at

The physical training problems of university

universities

students require detailed development in modern

sustained interest and need for physical self-

social and economic conditions to optimize the

improvement as the main factor of the quality of
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is

the

formation

of

students'
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life. And prospects for a solution to the problem

efficiency of lessons and ensure the continuity

of constructing training programs in physical

and consistency of the educational process in

education are the use of innovative types of

physical education. Applying a variety of fitness

physical activity in the system of students'

programs in the educational process of physical

physical education.

education contributes to the prevention of

The traditional system of physical education at

diseases, improves performance, increases life

universities does not contribute to the effective

expectancy, organization of full-fledged training

solution of improving the physical fitness level,

and recreation, creates conditions for students to

familiarizing students with a healthy lifestyle and

know their own capabilities and provides optimal

the practical implementation of this need in the

amounts of their physical activity.

educational process.

The

All of the above points to the need to search for

educational classes are determined by the

new fitness technologies that will contribute to

purpose and objectives, which depend on

the formation of students' prestige to have a high

students' gender, age, health and physical

level of health, which depends on personal

fitness. The results of the research indicate that

motivation, knowledge, skills and is the result of

the

joint work of the teacher and the student. In the

everyday life with the use of various health

conditions of higher school, the quality of

technologies remains an effective and cost-

physical education training plays an important

effective way to improve the level of physical and

role, because a future graduate must be a highly

functional fitness of a person.

educated specialist with a high level of health

In order to successfully overcome the difficulties

and physical fitness.

associated with the transition of young people to

Thus, students' increased interest and need for

unusual conditions of education

physical exercises depend on the content and

educational

structure

physical

education in school, the problem of increasing

training, use of modern fitness programs, and

the adaptive capacity of the body of a young

technologies that contribute to the preservation

person is of particular importance.

and strengthening of health, development of

Currently, physical educational classes, which

potential opportunities of an organism and are

are conducted under the program of universities,

the most important tasks of modern pedagogy.

are aimed at improving the adaptive capacity of

Training sessions on physical education by

students to physical activity of aerobic and

means of fitness technologies can improve the

anaerobic direction, because their purpose is not
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of

training

sessions

on

content

and

introduction

of

[3]

structure

physical

institutions,

of

physical

education

in

[4],[5]

at higher

compared

with
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provided

for

the

account

of

individual

Depending on the lessons’ orientation, exercise

functionality of students.

in the aquatic environment can be applied in the

To correct the physical condition, scientists

form of distance swimming using sports, mixed

suggest using different types of physical activity.

and applied means; games and innovative forms

Among them, the most effective are classes in

of motor activity, namely, aqua aerobics, aqua

water.

jogging, graphics, aqua cycle, etc. Moreover,

Aqua fitness in general is a system of selective

innovative forms have recently been given a

exercises

certain

in

the

water

environment.

The

priority

through

providing

the

optimization of means of influence in aqua

differentiated impact on the morphological and

fitness occurs in the following areas: water

functional characteristics of the body, high

change

of

emotional background in the classroom, large

movements, pace of exercise, coordination

selection of additional technical means, effective

complexity of movements, water temperature.

use of swimming pools of different configurations

According to experts, the healing effect of aqua

and natural reservoirs.

fitness is due to the activation of the most

Among the Russian scientists, Tikhomirova has

important functional systems of the body, high

substantiated and developed a program for the

energy cost, the phenomenon of gravitational

use of innovative technology of aqua gaming

unloading of the musculoskeletal system, the

orientation.

(shallow,

deep),

amplitude

presence of a stable hardening effect.

[6]

[9]

Bulgakova, & Vasilyeva

[10]

justified

the content of the programs of physical culture

Systematic classes in water are recommended

and health classes in water aerobics, aimed at

for all healthy people of any age and are

the correction of physical fitness and physical

characterized by a wide range of actions:

health

therapeutic,

educational,

conditioning,

sports-oriented

recreational,

of

students

of

higher

institutions. Kyzyzaeva, & Galeeva

educational
[11]

developed

directions.

a program of aqua fitness training for women

Regardless of the purpose of training, all

aged 21-35 years old with different levels of

programs

physical condition. The results of the research by

on

aqua

fitness,

proposed

by

[12]

scientists, are thought in accordance with the

Kazakova

generally accepted foundations of the theory and

training sessions with differentiated use of aqua

methodology of physical education.
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[7],[8]

fitness.

proved the effectiveness of health
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Methods

The purpose of the study is, based on the

Physical fitness examination was carried out

dynamics of indicators of physical fitness of

taking into account the phases of the menstrual

students of the 1st-2nd years of study, to justify

cycle. The above studies were conducted in the

the feasibility of the use of physical education

postmenstrual phase and in the postovulatory

optional swimming lessons with elements of

phase. Examination of female students was not

aqua fitness.

carried out in the phase of menstruation and

To achieve this goal, the following tasks were

ovulation due to deterioration of performance

solved:

and coordination of movements.

1. To study the indicators of physical fitness of

of girls was carried out before the start of

students before the use of training programs

classes (at the beginning of the school year) and

in the discipline "Physical Education" and

after 24 weeks.

optional "Swimming".

The experiment involved students aged 19-20

[13]

The survey

2. To study the influence of classes on the

years. Before the experiment, we created two

proposed programs on the indicators of

groups: a control group (CG – 18 people) and an

physical fitness of students.

experimental group (EG – 19 people). The

The following research methods were applied:

duration of each physical education class in both

pedagogical testing of physical fitness; methods

groups was 90 minutes, and the frequency of

of mathematical statistics.

classes was 2 times a week. The contents of the

As methods of mathematical statistics, the

course for the CG and the EG was different in

Student's t-test was used for the connected

that unlike the students of the CG who were

(dependent) samples to determine the significant

engaged

differences in the values of the physical

Education", the students of the EG were trained

readiness indicators of the experimental group

in the group of the elective course "Swimming"

relative to the value registered at the beginning

using elements of aqua fitness.

of the study and the calculation of the Student's

Classes in the EG included after the main part of

t-criterion

the training sessions aqua fitness, consisting of

for

disconnected

(independent)

in

the

work

program

"Physical

samples to determine reliable differences in the

general

values of the physical fitness indicators of the

exercises of strength and aerobic direction and

experimental group relative to the parameters of

stretching exercises.

the control group.
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developmental

exercises,

sets

of
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The content of aqua fitness classes, lasting from

exercises with self-resistance, various methods

45-60 minutes, is divided into the following parts:

and systems for aqua fitness (aqua forming,

preparatory, or warm-up part (basic exercises in

aqua dance, aqua building, etc.). The main part

aqua fitness), the main part, which contains an

lasts from 20 minutes to 35 minutes.

aerobic unit of the lesson (development of

The final part of the aqua fitness class lasts 6-8

endurance), the power unit of the lesson

minutes. When performing exercises in the final

(development of strength); and the final part,

part (in water or on land), it is necessary to avoid

which uses exercises to restore the functional

hypothermia. Breathing exercises, yoga, and

state (aqua stretching, breathing exercises, etc.).

aqua stretching are applied.

The duration of the preparatory part is 5-10

The

minutes. In the preparatory part there are

establishing the effectiveness of classes on the

exercises with a moderate pace of doing and

proposed program for the indicators of physical

range of motion, exercises on development in

fitness of students, which was evaluated by the

the aquatic environment, exercises for the

results of tests,

development of the specific vestibular reflexes

explosive strength, agility, dynamic strength

and breathing apparatus, in general, exercises

endurance of the shoulder muscles, active

that enable adaptation to physical loads.

flexibility of the spine and overall endurance.

applied

research

[6],[7]

methods

allowed

characterizing the speed,

The main part of the lesson consists of targeted
exercises;

with

items

and

without

items,

Results and discussion
The results of the surveys showed that physical

CG and EG did not differ significantly (p>0.05).

education according to the proposed programs

According to the data of Table 1, the study of

caused positive changes in the physical fitness

physical fitness of students in 24 weeks from the

of 19-20-year-old students.

beginning

Before the beginning of classes, the average

differences in the impact of physical education

values of physical fitness among students of the

on the proposed programs.
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of

classes

allowed

identifying
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Table 1: Influence of physical training on the indicators of physical fitness of 19-20-year-old students (CG
n=18, EG n=19)
Indicators

CG
EG
CG
EG
CG
EG
CG

Average values, x ± m
before classes start
in 24 weeks
x
m
x
m
16.84
0.9
15.93
1.1
16.72
1.1
15.61
0.7
175.12
3.31
182.56
2.96
174.38
3.26
188.43*
2.4
11.02
0.41
10.54
0.48
11.48
0.52
10.48
0.51
12.03
0.59
13.05
0.53

EG

11.86

0.98

16.09**

0.86

CG
EG
CG
EG

8.94
10.24
12.06
12.29

1.59
2.2
0.96
0.52

10.03
16.97**
11.32
10.02**

1.21
1.02
0.34
0.48

Groups

running 100 m from the start, sec
long jump from the spot, cm
Shuttle running 4 × 9, sec
Flexion-extension of the arms in the lying
position, max. number of times
the torso forward from sitting position, cm
uniform running 2000 m, min

Notes: * p<0.05 – significant difference in values relative to the value recorded at the beginning of the
study; ** p<0.05 – significant difference in values relative to the CG

In students of the EG, 24-week sports swimming

from the sitting position", which characterized the

lessons with elements of aqua fitness helped to

dynamic strength endurance of the muscles of

improve the test result of uniform running of

the shoulder girdle and flexibility,

2000 m. So, for the specified period, the average

representatives of the EG significantly exceeded

time

the

the same values of students of the CG by

representatives of the EG group increased

23.30% and 69.19%, respectively. In addition,

significantly by 18.47% (see Table 1).

the time of overcoming the distance of 2000 m of

Also, the representatives of the EG under the

the representatives of the EG at the end of the

influence of classes in the elective group

study

"Swimming" with the use of elements of aqua

compared to the results of students of the CG.

fitness significantly increased the indicators of

It should be noted that despite the positive

explosive force – by 8.06%, dynamic strength

dynamics in the results of the control tests by

endurance of the shoulder muscles – by 35.67%,

students of the CG, there were no significant

flexibility – by 65.72%.

changes in 24 weeks from the beginning of

Comparing the results of studies of physical

classes.

fitness of students in 24 weeks from the

The results of research confirm the existing

beginning of classes, it was found that the

information of scientists about the positive

average values of the results of the tests

impact

"flexion-extension of the arms in the supine

technologies on the human body.

of

overcoming

the

distance

of

position" and "inclination of the trunk forward
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was

of

significantly

the

latest

better

physical

by

by the

11.48%

education
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Conclusion

Currently, the content and structure of physical

The analysis of the application of the elements of

education classes of students at universities do

aqua fitness during elective swimming lessons

not meet modern requirements and need a

with

radical change. There is a need to develop new

establishing that the level of physical fitness of

scientifically

the

the studied students could be characterized as

educational process of physical education in

"average" by the beginning of the classes on the

universities. With increasing requirements for the

proposed programs. Classes in the optional

training of modern highly qualified specialists,

swimming group using the elements of aqua

there is a need to create fitness programs and

fitness significantly improved the performance of

technologies that will provide the necessary level

tests that characterized the following physical

of physical fitness of students in optimal

qualities: explosive force, dynamic strength of

conditions of the educational process. To use

the muscles of the shoulder girdle, flexibility and

the means of fitness in the educational process

overall endurance.

of physical education, qualitative changes in

Thus, the means of aqua fitness make it possible

personnel,

information

to effectively apply them in the educational

support of the educational process in physical

process of physical education of students, to

education should take place.

improve their physical condition, as well as to

Training sessions on physical education should

optimize physical and mental performance.

take one of the leading places in the training of

Complex, purposeful use of the above means

highly qualified specialists, which is a necessary

will also allow forming stable motivation for

condition for the successful assimilation of

students to independent physical training and

educational

sports that will positively influence their future

based

ways

methodological

material,

the

to

and

improve

preservation

and

strengthening of the students' health. They

female

university

students

allowed

activity.

require modern innovative approaches, means
of forms and methods of teaching, taking into
account the age characteristics of each student.
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ABSTRACT
The main sign of life quality at population is a children mortality. The main reasons of children death
are inborn pathology and diseases which occurred in perinatal period. What is why all scientist in the
field of medicine and paediatrics actually trying to solve this problem. Our investigation was concern to
make review of information by the dysplasia of bronchopulmonary system. Also in this article our own
retrospective analysis data by mortality and morbidity in (Astana city Kazakhstan) of children with such
pathology is shown. We tried to provide a conclusion by actuality of this issue in now days.

Key words:

bronchopulmonary dysplasia, inborn pathology, respiratory therapy, artifical lung ventilation, pediatric

intensive care.

INTRODUCTION
According to the report of the United Nations InterAgency Group for Child Mortality Estimation (UN
IGME) in 2015, significant progress has been made
worldwide in reducing mortality in children under the
age of five. The mortality rate of such children fell by
53%, from 91 deaths per 1,000 live births from the early
1990s to 43 by 2015. Over the past 25 years, the total
death toll in children under five years has decreased from
12.7 million to 5.9 million [1]. The world trend of

decreasing absolute figures of deaths of children under
the age of five is due to the introduction of international
technologies based on evidence-based medicine [2]. At a
high level is the nursing of deeply premature babies with
extremely low body weight. However, despite the
apparent positive dynamics in the statistics of infant
mortality, this is not sufficient to achieve the goals set by
the Millennium Development Goals (MDGs) program
[3].

MATERIALS AND METHODS
Literature review by the bronchopulmonary dysplasia
(BPD) information of were done. Due to lack of
information by this pathology in the Kazakhstan territory
is present, retrospective analysis of retrospective analysis
of 547 cases of patients who were hospitalized in the city
children's hospital # 1 in Astana were done.
According to the World Health Organization (WHO),
complications related to premature birth, pneumonia,
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birth asphyxia, diarrhea and malaria are leading in the
structure of mortality of children under the age of five in
the etiologic factor [1]. That is, it can be concluded that
the main cause of death in children under five years of
age throughout the world are the consequences of
diseases obtained in the perinatal period, complicated by
respiratory failure.
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The success of neonatal resuscitation is achieved
through the development of state programs and the
introduction of international standards for nursing
deeply-premature babies. Since 2008, according to
accepted international standards, in the presence of signs
of live birth, all newborn children born at the gestational
age of 22 weeks or more (with a body weight at the time
of birth of 500 grams or more) are considered full
citizens of the Republic of Kazakhstan [4]. It should be
noted that nursing children with extremely low body
weight (from 500 grams) led to an increase in the number
of iatrogenic diseases acquired in the perinatal period,
leading to a deterioration in the quality of life. To date,
one of such problems is BPD [5].
BPD or chronic pulmonary disease is characterized by
damage to the structural units of the lung tissue, is
formed during the combined effect of primary respiratory
disease and intensive therapy of respiratory disorders in
the form of long-term mechanical ventilation (MV),
and/or the subsidy of an air mixture with a high fraction
of oxygen into immature lungs, the main manifestation of
which is respiratory failure [6]. This disease was first
described by Northway W., in 1967 as iatrogeny in the
case of deep-seated children.
Classification of BPD:
In 2000, the National Institute of Child Health and
Human Development (NICHD), the National Heart,
Lung and Blood Institute (NHLBI) and the Office of
Rare Diseases (ORD) (USA), BPD was classified by the
severity of the state where oxygen dependence was
accepted as the main criterion for assessing severity
states [6]. There are three degrees of severity: BPD of
mild degree - the need for oxygen up to 28 days of life
and older, but its cessation up to 36 weeks of gestational
age; of moderate severity - the need for oxygen up to 28
days of life and older, but FiO2 < 0.3 at 36 weeks of
gestational age; severe - the need for oxygen
maintenance at 36 weeks of gestational age with FiO2 >
0.3 [7]. This classification was confirmed in 2005, and a
direct relationship between the severity of the condition
and the risk of re-admission was also found [8]. It
follows that a group of children with BPD of a severe
degree more often needs inpatient treatment and
hospitalization in intensive care units.
World statistics show that BPD occurs in 30% of
premature newborns, which is about 15,000 children
annually [9]. According to the authors of M.V. Narogana,
et al found that up to 70% of newborns with respiratory
distress syndrome (RDS) require prolonged ventilation,
which leads to a complication in the form of BPD. In
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children with extremely low body weight (ELBW) at
birth, the frequency of formation of BPD reaches 50%
and is one of the main causes of death in this category of
patients [10].
Beginning in the newborn period, BPD often determines
the quality of life of infants and young children, in some
cases leads to death. Mortality in children with BPD in
the first year of life is 11% [11]. The course of BPD in
children over the age of 1 month is characterized by
chronic respiratory insufficiency, a recurrent bronchial
obstructive syndrome (BOS), the episodes of which are
considered as exacerbations of the disease, as well as
severe pneumonia that require admission to the intensive
care unit [12]. Adverse outcomes in children with BPD
are also associated with the development of
complications and a number of concomitant conditions
from the cardiovascular system in the form of pulmonary
hypertension, heart failure [13], the nervous system
(cerebral palsy, delayed psychomotor development) [14],
retinopathy of prematurity [15 ]. Children of this
category also often have infectious diseases, scarce
conditions. Thus, BPD is a multidisciplinary problem of
modern medicine, it is regarded as a multi-organ disease
[16].
Undoubtedly, BPD is a multi-factorial etiologic disease.
There are reliable data that various pre and postnatal
factors are responsible for disrupting the development of
the alveolar system, the structure of the lung tissue [17].
However, there are several main reasons for the most
significant in the development of BPD. The first of which
is the immaturity of the anatomical structures of the lung,
the surfactant system and the antioxidant system of the
lungs maturing simultaneously with it (in the third
trimester of pregnancy) plays an important role in the
excessive stretching of the airways and predisposes to
barotrauma and oxygen damage [18, 19]. It has been
experimentally proved that the toxic effect of oxygen
leads to necrosis of the respiratory tract epithelium,
endothelium of pulmonary capillaries, and transformation
of type II alveolocytes into type I alveolocytes [20]. The
significance of MV combined with the toxic effect of
high oxygen fractions in the formation of BPD has been
repeatedly confirmed. This combination leads to damage
and development of pulmonary edema. Decreased
compliance of the lungs and violations of ventilationperfusion relationships necessitate the use of more
"rigid" parameters of MV, which leads to barotrauma and
progression of BPD [21]. Numerous studies have shown
that infection of the respiratory tract in preterm infants
with microorganisms such as Chlamydia trachomatis,
Ureaplasma
urealyticum,
Mycoplasma
hominis,
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Cytomegalovirus, is associated with a high risk of
developing BPD compared to uninfected children [22,
23]. Another important factor in the formation of BPD is
a severe degree of pulmonary edema. According to the
data of various authors, the inverse relationship between
maximal diuresis and the need to increase the oxygen
concentration in the inspired air is traced [24].
Pulmonary hypertension in BPD, is formed due to a
decrease in the diametrical size of the arteries of the lung
tissue, due to thickening of the muscular layer. Fibrous
degeneration of the arteries leads to a decrease in the
total cross-section of the arterial bed of the lungs. The
prognosis of pulmonary hypertension in children with
BPD is very unfavorable. The phenomenon of synthesis
of vasopressin and aldosterone in patients to MV and
deterioration of lymphatic drainage on the background of
fibrotic changes in lymphatic vessels contribute to the
development of interstitial pulmonary edema [25].
Similarly, according to Cloherty, E.S.Yu., Northway
W.H. Jr. there are epidemiological data on the high
frequency of BPD, whose relatives suffer from bronchial
asthma. It is concluded that there is a genetic
predisposition to the development of BPD. Risk factors
also include male gender and white race [26, 27].
Despite the fact that this pathology has been studied in
detail by many scientists of the world, the available
studies touch upon the treatment of the disease only in
the neonatal period [28, 29]. Protocols have been
developed for the treatment and examination of patients
with BPD only at the stage of neonatal development. An
analysis of the world and domestic literature has shown
that there is a limited number of publications concerning
the problems of BPD in young children. In connection
with this, to date, there are a number of unresolved
problems, in particular, the issue of intensive care in
patients with respiratory failure in the background of
BPD remains open. Literary sources have little coverage
of intensive care and respiratory support for this category
of patients. There are no recommendations on the
parameters of invasive and non-invasive artificial
ventilation in infants with a background pathology of
BPD, all this indicates the urgency of the problem, which
was the reason for this study. It is possible that
insufficient coverage of the problem and the disparity of
the data on intensive care in children with BPD is due to
the fact that there are different approaches in the tactics
of maintaining this category of patients in Europe, the
USA and the CIS. According to WHO, the chronic
respiratory diseases to which BPD belongs belong to the
group of nosologies that need palliative care. In countries
such as England and the United States, children with
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BPD receive therapy aimed only at pain relief, whereas
in Kazakhstan, they are guaranteed a volume of medical
care that includes intensive therapy in full, which is
undoubtedly very costly.
A guide to managing patients with BPD, published in
2016, in the journal “An Pediatr”, discusses some
questions on the pharmacotherapy of patients with BPD
after discharge from hospitals, in the early period. They
noted that there are no specific recommendations for
prescribing drugs for the treatment of respiratory
disorders. Each case should be considered individually,
depending on the clinical manifestations, the need for
oxygen therapy, as well as potential complications [30].
Indication for the use of inhalation bronchodilators is an
acute episode of airway obstruction, with a positive
effect on therapy [31]. Ipratropium bromide, has less
pronounced bronchodilator effect, and today this drug is
not indicated for use in patients with BPD [32].
Regarding the use of inhaled corticosteroids, there is
insufficient evidence of their effect on the development
of lung tissue and airway obstruction, therefore this
category of drugs should be administered with caution
[33, 34]. Diuretics are indicated for use in patients with
hypoxemia and pulmonary edema, or in the case of
severe pulmonary disease with disturbed fluid
homeostasis. Furosemide is the most widely used drug,
however, the available evidence base is not sufficient to
recommend long-term use [35]. In connection with the
potential risk of complications, furosemide is
recommended for a short period of time [34, 35].
Therapy
of
pulmonary
hypertension
includes
optimization of respiratory and nutritional status. Chronic
and intermittent hypoxemia can worsen pulmonary
hypertension. Therefore, target saturation should be
within 94% or 95% [36]. The use of pulmonary
vasodilators is also not shown, due to the lack of
convincing data. The oral use of Sildenafil in the therapy
of pulmonary hypertension in patients with BPD has
found the most widespread use [37]. The main goal of
oxygen therapy for children with BPD at home is to
minimize chronic or intermittent hypoxemia. The
addition of additional oxygen positively affects weight
gain [38, 39], reduces the phenomenon of respiratory
failure [40], and reduces pulmonary hypertension [41].
Nutritional support consists in optimizing growth and
development. Methods and composition of enteral
nutrition to this day is the subject of discussion.
According to the analysis of foreign and domestic
literature, it can be concluded that, despite certain
achievements in studying the mechanisms of occurrence,
variants of the course, treatment and outcomes of BPD,
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there remains a significant range of questions of complex
intensive therapy requiring further study [42].
Also, to date, there are no unambiguous
recommendations for managing patients with BPD
requiring intensive care. There are no specific
recommendations on the preferred regimens and
ventilation parameters of patients with respiratory failure
grade 3, against the background of BPD. There are
conflicting data on the tactics of management of young
children with BPD, and the nuances of respiratory
support are poorly understood.
A review of the world and domestic literature has shown
that the available evidence base on the therapy of patients
with BPD only affects the management of patients during
the newborn stage and recommendations for the
management of this category of patients at home.
Respiratory disorders in young children, aggravated by
bronchopulmonary dysplasia, are a serious problem not
only for health, but for the state as a whole, since therapy
requires enormous material costs, leads to disability, and
is also the main cause of infant mortality [43].
Let us repeat that the successes of neonatology led to the
fact that Kazakhstan doctors received a whole generation
of children with BPD who need specialized care in the
intensive care unit, while the children's reanimatologists
faced a problem in the form of a lack of experience in
managing patients in this category. There are conflicting
data on the tactics of management of young children with
BPD, and the nuances of respiratory support are poorly
understood.

In Kazakhstan, to date, there is a lack of statistical data
on the picture of hospitalizations, the volume of care
provided and the number of children with BPD. Taking
into account the urgency of studying the tactics of
conducting young children with BPD, in this publication
we reflected the results of our own retrospective analysis
of 547 cases of patients who were hospitalized in the city
children's hospital # 1 in Astana.
This somatic hospital serves children aged 0-15 years,
consists of 7 departments for 250 beds, including
intensive care units (ICU) for 12 beds. A retrospective
analysis showed that in 2015, 10,536 children were
treated, of whom 212 were hospitalized in the ICU.
Nosological structure of hospitalization in the ICU:
respiratory pathology 165 (77.8%), cardiovascular
system pathology -16 (7.5%), central nervous system
pathology-8 (3.8%), hematologic disorders – 6 (2.8%),
severe allergic manifestations -3 (1.4%), other nosologies
- 14 (6.6%). Patients with BPD-11 (5.2%).
In 2016, only 12,903 patients were treated, hospitalized
in the ICU - 355. Distribution according to the
nosological structure of hospitalization in the ICU: with
respiratory pathology 230 (68.5%), with cardiovascular
system pathology - 45 (13.4%), with central nervous
system pathology - 32 (9.6%), hematological disorders 8 (2.4%), with severe allergic manifestations - 2 (0.6%),
another pathology - 18 (5.4%). Patients with BPD – 24
(7.8%) (Table 1).

Table 1. Nosological structure of hospitalizations in the ICU for 2015, 2016.
Year

Total treated

Treated
ICU

10525

212

in

Respiratory
pathology

Pathology of
the
cardiovascul
ar system

Pathology of
the central
nervous
system

Hematolog
ic
disorders

165 (77.8%)

16 (7.5%)

8 (3.8%)

6 (2.8%)

2015

Severe
allergic
reactions

Other
patholog
y

3
(1.4%)

12903

335

230 (66.8%)

45 (13.4%)

2016

32 (9.6%)

8 (2.4%)

2
(0.6%)

As shown by the retrospective analysis of the history of
the diseases of patients who were on inpatient treatment
in the ICU, respiratory pathology occupies a leading
position, there is an increase in patients with the
pathology of the cardiovascular system and the central
nervous system. In our opinion, this trend is noted in
connection with a decrease in the percentage of lethality
of premature babies, with an extremely low body weight
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1
4 (6.6%)
1
8 (5.4%)

that were in critical condition during the newborn period,
which led to an increase in the number of young children
with a formed pathology of the heart and brain, due to
their deep immaturity .
BPD is a pathology formed in the perinatal period, one of
the clinical manifestations of which is cardiorespiratory
insufficiency.
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In 2015, 17 patients were diagnosed with BPD, 11 of
them were hospitalized in the ICU, which is 64.7%, of
which - 1 (5.6%) died. The cause of hospitalization was
pneumonia of severe severity, complicated by
bronchoobstructive syndrome and respiratory failure of 2
and 3 degrees. The cardiopulmonary insufficiency led to
a fatal outcome. Respiratory distress syndrome, which
developed as a result of pulmonary fibrosis, aggravated
the course of high pulmonary hypertension, which
eventually led to decompensation of both the
cardiovascular system and irreversible damage to lung
tissue.
In 2016, 35 patients with a diagnosis of BPD were
hospitalized, the increase was due to the increase in the
number of preterm infants born, a decrease in the
percentage of mortality in the neonatal period, of which
hospitalization was in the ICU - 24, which is 69.6%, and
death - 6 (17.1%). Our analysis showed a steady increase
in patients in this category. In a detailed analysis, it was
found that the average length of hospitalization in
patients diagnosed with Pneumonia was 8 days, and with
pneumonia against BPD 31 days. Out of 58 cases of
patients with BPD treated in the ICU, 32 patients
(55.2%) had concomitant pathology of the cardiovascular
system, 78% congenital, 21% acquired, and 8 (13.8%)
concomitant congenital CNS pathology. Respiratory
support with an additional oxygen donation was 97%, of
which non-invasive ventilation was 61%, invasive
pulmonary ventilation was 39%. Repeated hospitalization
was required for 7 patients, which was 12.1%, the reason
for re-hospitalization was a persistent bronchial
obstructive syndrome, which led to respiratory failure of
extremely severe severity. Also in the intensive care unit
is the patient B., diagnosed with BPD of severe severity,
on prolonged invasive pulmonary ventilation through a
tracheostomy tube for 3 years.

A similar analysis was carried out for the period of 2014:
on the first place there were separate conditions that
appeared in the perinatal period 4 cases (57.1%), the
second place was congenital malformations, respiratory
and endocrine system diseases in 1 case (14.3 %).
Separately, an analysis was made of the overall lethality
of the GPC hospital at PHC “City Children's Hospital
No. 1” for 2015 compared with 2014, 2013. The
following data are obtained. During the reporting period,
21 children died in CCH No.1 (7 children in 2014, 10
children in 2013), up to 1 year - 17 children (2014 - 7
children). The overall mortality rate was 0.3% (in 2014 0.2%, in 2013 - 0.2%). The daily mortality rate is 1 4.8% (2014 - 2 - 28.6%, in 2013 - 1 - 10.0%).
According to the structure of mortality, in the first place
there are congenital malformations of - 5 (29.4%),
respiratory diseases - 4 (23.5%), third place in the
perinatal period and infectious diseases (congenital
infections) in 3 cases (17.6% each), in the fourth place of
the nervous and endocrine system diseases in 1 case (at
5.95%).
In 2016, the mortality in absolute figures was 25
children. Children under the age of 1 died - 20 - 80.0%.
The overall mortality rate was 0.3% (in 2015 - 0.3%).
Structure of mortality in children under 1 year in 2016:
on the first place - individual conditions that arise in the
perinatal age – 8 - 40.0% (BPD - 6; VUI - 2), respiratory
diseases on the 2nd place - 5 cases - 25.0%, in 3rd place congenital malformations development - 4 – 20.0%, in 4
place - diseases of the endocrine system - 2 cases -10.0%.
As can be seen from the retrospective analysis of the
lethality in 3 years, respiratory failure and individual
conditions that arise in the perinatal period have a
leading position due to mortality in young children.

RESULTS
Our retrospective analysis of the history of diseases of
patients who were on inpatient treatment in CCH No.1 in
Astana showed that there is an annual increase in the
number of patients with BPD in Kazakhstan. This
category of patients is hospitalized in the intensive care
unit in a critical condition, the severity is due to
respiratory, cardiovascular insufficiency, central nervous
system damage due to deep immaturity of brain
structures, pulmonary tissue, heart and requires a long
stay in the hospital. Dysplasia of the bronchopulmonary
system significantly aggravates the severity of respiratory
failure due to pulmonary fibrosis, vascular sclerosis,
leads to persistent bronchial obstruction and the patient's
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condition, is one of the leading causes of hospitalization
in the ICU. This disease is often accompanied by
cardiovascular pathology and / or leads to its formation.
Long-term presence of the child on the pulmonary
ventilation leads to an increase in the length of
hospitalization. Given the length of stay at inpatient
treatment of this category of patients, more than 60% of
whom need intensive care, the costs of their treatment
increase. In some cases, BPD leads to disability of
patients, worsens the quality of life, and makes it
impossible to stay outside the hospital (dependence on
hardware ventilation). Mortality from diseases of the
respiratory system increases with BPD.
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DISCUSSION
Thus, Kazakhstan's resuscitators faced an acute problem
of management of young children with severe BPD. This
issue remains open for discussion.
Our research in the field of the study of complex
intensive therapy, in particular respiratory support of

respiratory failure in young children against the
background of BPD, is carried out taking into account the
main aspects laid down in the State Program
"Densaulyk" for 2016-2019.
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ABSTRACT
Backgrounds: In India, fewer doctors work in rural areas than urban locations, despite having greater health
needs for rural populations. At the same time, living conditions and work environment present many challenges
in rural and underserved areas. Therefore, fostering and creating a congenial work environment is of paramount
importance in rural areas. This study analyses living conditions, work environment, and the factors that influence
the intention to stay among doctors in current posts of work in rural areas of Odisha state, India.
Materials and Methods: A nonexperimental cross-sectional study design was conducted to collect data from
233 doctors working in rural health facilities in Odisha, India. The data were collected through a structured
questionnaire and analyzed using SPSS version 18. The statistical significance of the association between
variables was assessed using logistic regression.
Results: The study of the investigated doctor showed that 57.6% of doctors wanted to stay and continue working
in rural areas for the next 36 months. The logistic regression outlined that age, time travel (one way) to
workplace, and work environment were the significant factors that are associated with intent to stay in rural
areas.
Conclusions: Formulating effective strategies to bring about improvement in work environment for doctors
community working in rural regions should form a critical component of rural retention efforts.

Keywords: Doctors, India, intention to stay, living condition, Odisha, rural areas, work environment

Introduction
Acute shortage of health-care professionals,
especially physicians in rural and underserved
areas, has become a key discussion among social
and political circle of most countries. There is also
geographic maldistribution of physicians within
countries leading to poor functioning of health
systems.[1,2] Research evidence indicates that the
availability of adequacy of health workforce is
important for improving population health and
better health outcomes.[3-5] It is widely recognized
that the physicians are the backbone of the health
systems as they are frontline health managers for
primary health care, yet the global deficit of
physicians continues with significantly skewed
distribution within the states of many countries.[2,6,7]

The evidence suggested that the urban populations
access more health care than rural areas.[8-10] About
50% of the population in the world reside in rural
areas, which is served by only 38% of nursing
workforce and 24% of the medical doctors’
workforce.[8] Further, the Sub-Saharan Africa has
the lowest density of health-care professionals per
capita of any region[11] with the highest burden of
disease.[4,12] Moreover, the World Health Report of
2006 estimated that around 4.3 million health
workers deficit worldwide[8] combined with uneven
geographical distribution of health workforce in
underserved, remote, and rural areas.[13,14] Such
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issues of iniquities in the rational distribution of
physician workforce increase the global burden of
disease and decrease performance of health system
functions. The World Health Organization (WHO)
has
described
“underserved
areas”
as:
“geographical areas where populations have limited
access to qualified health-care providers and quality
health-care services. They include remote and rural
areas, small or remote islands, urban slums, conflict
and postconflict zones, refugee camps, minority and
internally trained communities, and any place that
has been severely affected by a major natural or
man-made disaster (p.10).”[15] Further, there are 57
countries in the world that face critical shortage of
human resources for health as indicated by the
WHO, 2006 report. These countries have fewer
than 2.3 doctors, nurses, and midwives per 1000
populations, which is believed to be too few to
deliver basic health services that are needed to
serve rural populations.[8] In addition, evidence
showed that many doctors prefer to work in city
areas, thus leaving the remote locations that are
underserved.[16-19] This raises the concern about the
enormous differences in accessing health-care
facilities in urban versus rural areas, highlighting
the need for thorough research on the issue of
remote, underserved, and rural areas.

To address the global shortage of medical doctors
more effectively, concerted attention needs to be
given in the improvement of living conditions and
work environment at workplaces in rural areas.
Creating and fostering decent living condition for
doctors and solving their work-related issues are
critical, especially where these issues pose many
challenges in rural and remote areas.[20,21]
Therefore, thoughtful consideration of the various
factors is needed that might impact improved rural
retention and offer feasible solutions to address
physicians’ shortage in rural areas. Various studies
stated that physicians’ retention in rural areas is
related to their living condition, practice situation,
economics, and work satisfaction.[6,22] Therefore,
the current study aims to determine doctors’ living
conditions and work environment and to identify
factors that influence intention to stay in their
current post of work in rural areas.

In India, several policy documents and reviews
have highlighted the severe shortage of doctors in
rural and remote areas across the country.[23,24] For

example, in 2005, there were about ten qualified
physicians in urban and one physician in rural areas
per 10,000 populations.[25] The rural space of India
is highly occupied with unqualified practitioners:
national surveys have indicated that about 63% of
doctors practicing in rural areas have inadequate
training.[25] This shortage of physicians in the
country has become a matter of concern to various
state governments of India.[26] Odisha, one of the
low health indicator states of India, faces severe
shortage of doctors. Approximately 24% of
physician’s vacancy has been found at various
levels in most of the districts.[27] The availability of
doctors in Odisha is 1.3/10,000 population which is
lower than other states of India such as Goa (5.8
doctors/10,000) and Kerala (3.2/10,000). [28]
Recognizing the need for additional doctors in rural
hospitals, the Odisha government has taken
concerted efforts by providing rural incentives and
enhancing recruitment drive. However, available
physicians in remote and underserved locations are
still very low at peripheral health structures mainly
at the primary health centers (PHCs).

There is a dearth of literature in the world and in
the South Asian countries about living and work
circumstances among doctors in rural areas. In
general, national and international literatures
suggest that doctors working in supportive working
environment in urban locations of health facilities
tend to stay more and less intend to leave.[2,29] Job
satisfaction has also been associated with work
environment among health workers.[30,31] Further,
several descriptive studies have been undertaken to
investigate the retention of doctors in rural areas
showing that there is no single factor responsible,
but rather a combination and complex factors
impact on and influences where doctors work.[32-34]
According to Dolea et al. , these factors can be
categorized into education, regulatory, financial,
and professional/personal support.[35] A qualitative
study in South Africa has shown that an increase in
financial incentives would attract doctors to work in
underserved areas.[36] According to McGregor, the
crucial issue in human resource management is to
interlink the organizational needs with the
individual needs.[37] Organizational needs may be
developed by the employer such as deployment
policy (transfer and placement); however, the
employee will make their own decisions to stay or
leave the organization based on the work condition,
living facility, career development, and professional
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satisfaction.[27] Therefore, it is necessary to have
deployment policy (recruitment and transfer) that
fulfills organizational need, at the same time,
policies being effective toward retaining, attracting,
and motivating the staff to work in rural areas. It is
also equally crucial to improve living and work
conditions while making decisions at top level.[38]

In this article, we examined the perception of
medical doctors toward their living conditions,
work environment, and intention to stay in their
current posts. This would benefit to the policy
makers and administrators in designing feasible
strategies toward better work environment for
improved rural retention of doctors.

Materials and Methods
The data investigated in the present study were
drawn from the cross-sectional survey of
physicians. This study is part of larger state project
of the first author.

Study settings
The study is conducted in Odisha (formerly known
as Orissa) state of India. There are 30 districts of
Odisha, with a total population of around 42
million.[39] The state is categorized into two parts
based on the socioeconomic indicators; 11 districts
belong to Koraput, Bolangir, and Kalahandi (KBK)
that comprise 25% of the population and the rest 19
districts are non-KBK (75% of the population). The
southern part of Odisha represents that the KBK
region is among poorest regions in the country,
mostly tribal population with underdeveloped
economy, low health indicator, and poor living
conditions in comparison to non-KBK regions. [40]
All districts of KBK regions are designated as
tribal.

Each district has a three-tier health-care structure:
at the district level, district hospital (DH) and
subdivisional hospitals (SDHs) that cater 1.3
million populations, at the block level, community
health center (CHC) for 100, 000 populations, and
at the village level, PHCs for 30, 000 populations.
The DH and SDH provide specialist services while
the rural health facilities (PHCs and CHC) provide
primary health care.
Sampling
A sample size of 255 was estimated, including 10%
of nonresponse rate. Therefore, the study employed
multistage sampling to select study participants. At
the first stage, six districts were selected, three
randomly from KBK and three from non-KBK
regions. The second stage was proportionate
sampling where estimated sample size of each

district was calculated based on the real estimation
of doctors working in PHCs and CHC. The third
stage involved simple random sampling to select
sampled rural doctors from each district. A total of
233 doctors responded to the questionnaire. The
investigation was conducted during the period of
October 2016 – February 2017.
Measuring Instruments
A structured self-administered questionnaire was
utilized for data collection. The questionnaire
comprised
the
basic
sociodemographic
characteristics such as age, gender, marital status,
religion, and distance from workplace (one way).
The other parts included living condition and work
environment inventories of doctors. After
investigation on the situation of doctors in Odisha,
we developed 10 items (4 items for living
conditions and 6 items for work environment).
Physicians were asked about their living conditions
satisfaction in the following aspects: (1) the
amenities and infrastructure available in the current
place of stay, (2) the housing allocated from the
government, (3) availability of schools and
childcare facilities at work, and (4) the prospects of
employment of the spouse in the current place of
work. These aspects were rated in a five-point
(number ranging from 1 to 5) Likert scale that
ranged from “least satisfied” to “very satisfied.” “1”
represents least satisfied, “2” represents slightly
satisfied, “3” represents moderate (not too bad), “4”
represents very satisfied, and “5” represents
extremely satisfied. The Cronbach’s alpha
coefficient for the scale was 0.59.

For work environment satisfaction, doctors were
asked the following aspects: (1) the adequacy of
support services (such as patient transport, clerks,
and personnel ) provided to them for quality care of
the patients, (2) the adequacy of time and
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opportunity to discuss various health-care issues of
patient with experienced doctors or those who are
working in allied disciplines, (3) the adequacy of
drugs, medical supplies, and up-to-date equipment
for provision of quality patient care, (4) getting
regularity of suggestions and support from
colleagues/seniors working in urban areas for
providing better
health services through
personal/team visits or through telehealth (distancebased technology) to improve knowledge and skills,
(5) the accessibility to any professional network
and rural health professional associations that
consisted of doctors working in rural areas, and (6)
have received any award or recognition while
working in rural areas based on performance. Each
aspect was measured on a five-point Likert scale
(ranging from 1 to 5 from “least satisfied to very
satisfied”). “1” represents least satisfied, “2”
represents slightly satisfied, “3” represents
moderate (not too bad), “4” represents very
satisfied, and “5” represents extremely satisfied.
The Cronbach’s alpha coefficient for the scale was
0.80.

Intention to stay was measured by one question,
“Do you intend to stay and continue to work in
rural areas for at least next 3 years?” was asked to
each physician. They replied with “Yes” or “No” to
the statement. A value 1 was set for doctors who
was said “yes” and 0 for those who said “No”.

Data collection and ethical clearance
The ethical approval of the study granted by the
Institutional Review Committees of the Mahidol
University, Bangkok. The study was also approved
by the Research and Ethics Committee, Department
of Health and Family Welfare, Government of
Odisha. The objectives of the study were explained
to all respondents. They were reminded that their
responses were voluntary and confidential. They
have right to withdraw the study at any point of
time if they wish to do so, and their refusal in
participating the study would not negatively affect
them. Questionnaires were offered by hand to
doctors and it took around 20 –30 min to complete
the questionnaires.
Data analysis
Data
were
entered
using
SPPS
18.0
(SPSS;http://www.spss.com) for statistical analysis.
The descriptive statistical analysis was used for the
sociodemographic information’s of the investigated
doctors. Further, logistic regression was computed
to assess significantly related factors that influence
intention to stay among doctors. The odds ratio
(OR) and 95% confidence interval (CI) were
reported as strength of association. The significance
level was set at P ≤ 0.05.

Results
Socio-demographic

characteristic

of

study

sampling
A total of 233 doctors completed the questionnaire
in this study. The average mean age of participants
was 36.7 years (SD = 10.6), ranging from 24 to 62
years. Nearly 82% of participants were male and
55.4% of them were married. The mean of the total
years of work experience in rural areas was 7.6 (SD
= 8.1). Nearly 95% of study participants belong to
Hindu religion. Nearly 68.2% of participants took
<30 min to reach their workplace (one way). The
sociodemographic characteristics of the study group
are shown in Table 1 (n = 233).
Intention to stay of doctors
The results of the study among investigated doctors
conducted in Odisha state showed that 56.7% of the
doctors working in government health systems

intend to stay and continue to work in rural areas
for the next 3 years.
Degree of satisfaction in living conditions and
work environment of doctors
The statistical results of living condition scores of
the investigated doctors indicated that doctors were
least satisfied with four items asked to them.

The mean score of satisfaction of each item was
such as satisfaction with the amenities and
infrastructure (water, telephones, internet etc.)
available in the current place of stay (1.55 ± 0.593),
with the housing allocated from government (1.44 ±
0.655), with the availability of schools or childcare
in the current place posting (1.33 ± 0.642), and with
the prospects of employment for your spouse in the
current place of posting (1.12 ± 0.775). Whereas, in
work environment degree scores, doctors were
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found moderately satisfied with the adequacy of
support services (such as patient transport, clerks,
and personnel ) provided to them for quality care of
the patients (1.84 ± 0.608), the adequacy of time
and opportunity to discuss various health-care
issues of patient with experienced doctors or those
who are working with allied disciplines (1.73 ±
0.674), the adequacy of drugs, medical supplies,
and up-to-date equipment for provision of quality
patient care (1.78 ± 0.533), getting regularity of
suggestions and support from colleagues/seniors
working in urban areas for providing better health
services through personal/team visits or through
telehealth (distance-based technology) to improve
knowledge and skills (1.77 ± 0.679), the
accessibility to any professional network and rural
health professional associations that consists of
doctors working in rural areas (1.62 ± 0.619), and
any award or recognition received while working in
rural areas based on performance or any other
relevant indicators (1.42 ± 0.618).

Table 2 showed the degree of satisfaction in living
conditions and work environment of the
investigated doctors. A score of more than 2 in each
component of living condition and work
environment was classified as the “satisfactory”
group. A score of “1.5–2” represented moderate
(not too bad); the <1.5 or rest was classified as the
“unsatisfactory.”

Logistic regression analyses examining factors
associated with the intention to stay among
doctors
The binary logistic regression was carried out to
analyze the predictor variables that influence the
intention to stay among doctors. We analyzed the
factors which are significantly associated (P <
0.05). The dependent variable “intention to stay”
was measured categorically which is replied with
“Yes”
or
“No.”
The
socio-demographic
characteristics, living conditions, and work
environment were the independent variables. The
results showed that age, time travel (one way) to
workplace <30 min, and work environment were
significantly related to intention to stay of doctors
at work. Age was significant predictor (OR = 0.94,
95% CI = 0.89–0.97; P = 0.043), the odds of
doctors reporting an intention for rural retention
decreases by 0.06 times with every 1 year increase
in their age. Doctors who stated that it took <30
min to reach their workplace were 2.59 times more
likely to intend to stay (OR = 2.59, 95% CI = 1.14–
5.91; P = 0.023). Work environment was also
significantly associated with greater odds of
expressing intention to stay (OR = 1.11, 95% CI =
1.02–1.20; P = 0.009). This means that the odds of
a doctor expressing intention to stay are 1.11 times
higher for doctors who are satisfied with their
works. The binary logistic regression results are
summarized in Table 3.

Discussion
This is a unique study to examine the perception of
medical doctors toward their living conditions,
work environment, and intent to stay in rural and
underserved areas.
The findings of the study suggested that doctors
were least satisfied with the living conditions, and
they perceived their work environment as
unsupportive or moderately satisfied. It can be
believed that life in rural and underserved areas is
negative, often associated with various factors such
as housing, schooling, and safety being perceived
as substandard in rural areas. In the present study,
doctors have shown the least satisfaction with
housing allocated by government, schooling, and
employment of the spouse. Such results are
consistent with the previous findings as conducted
by Dolea et al. and Ojakaa et al.[33,35] In addition,
poor quality health care in rural areas persists as

indicated by doctors, problems of inadequate
infrastructure and amenities (water, telephones,
internet etc.) were reported and shown to be at
borderline of moderately satisfied in the present
study which is corroborated by the previous
findings conducted by van Rensburg.[12] Despite
such results, the study participants have shown a
high level of intention (56.7%) toward rural service.
This might be due to the fact that doctors working
in underserved and rural areas either belong to their
home location, thus feeling settled down, or from
the other regions in which they wanted to complete
the rural service period and they agreed to come
and work in rural areas because of additional
financial incentives given by the state governments
for rural service. Nonetheless, further studies may
be carried out to investigate other predictors that
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might have an impact toward intent to stay in rural
and underserved locations.

The results of logistic regression illustrated that
age, time travel to workplace (one way), and work
environment were predictor variables of intention to
stay in rural and remote areas. Such results were
corroborated with other findings that were reported
in international and national studies of medical
workers. Age was one of the predictor for the level
of intention to stay in rural areas. For every 1 year
increase in age, doctors’ intention to stay in rural
areas gradually decreases which means that the
younger doctors are more likely to stay and work in
rural areas for few years which is corroborated by
the previous findings.[5] This finding suggests that
medical administrator and policy planner should be
designed targeted retention strategies for younger
doctor and new fresh graduates in underserved
communities. Such strategies must be aligned with
more engaging way to involve fresh graduates and
younger doctor in planning and implementation.
Further, time travel (one way) to workplace <30
min was associated with the level of intention to
stay in rural areas, which is consistent with the
findings of EI-Jardali et al.[41] The study found that
not communing for over an hour among nurses was
associated with intent to stay in rural areas. In
addition, doctors who perceived that their work
environment as satisfied was intend to stay more in
rural areas than other doctors. This supports the
findings of other literatures that state that the
supportive work environment has the positive
impact toward improved rural retention.[2,42]
Limitations of the study
There were few limitations of the study. First, this
was a cross-sectional survey design, so it is difficult
to establish causality. Second, this study was
undertaken only 6 districts out of total 30 districts
of Odisha. Therefore, the findings cannot be
broadly generalized. Finally, more detailed
qualitative views from the respondent could have
facilitated better interpretation of the results.

The findings of the present study illustrated that the
doctors of Odisha were least satisfied with the items
of living condition domain; however, they were
moderately satisfied with the items of work
environment at their workplace. In spite of such
results, more than half of the study participants
(56.7%) considered to stay and work in rural areas
for the next 36 months. This prompts the
policymakers and administrators to design bundle
of interventions that support medical doctors to
work in underserved areas. Further, age, time travel
(one way) to workplace, and the work environment
were significantly associated to the intent to stay in
rural areas.

The study findings necessitate the improvement of
work environment for doctors working in rural
hospitals. Further, a tailor-made intervention for
young doctors to attract and work in rural areas is
needed. These results may also be interested to
policy maker at health department considering the
fact that severe shortage of doctors in rural and
underserved areas. This study highlighted the living
conditions, work environment, and intent to stay of
doctors who devote themselves to health-care
services in underserved areas.
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Table 1: Socio-demographic characteristics of the doctors (n = 233)
Variable

n (%) or
mean±SD

Age, mean±SD

36.7 ± 10.6

Total work experience in rural areas (Years)

7.66 ± 8.1

Gender (%)
Male

191 (82)

Female

42 (18)

Marital status (%)
Single

104 (44.6)

Married

129 (55.4)

Religion (%)
Hindu

222 (95.3)

Others

11 (4.7)

Time travel (one way) to workplace (%)
More than 1 h

33 (14.2)

30-60 min

41 (17.6)
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Annals of Tropical Medicine & Public Health-Special Issue May 2018 Vol 17
<30 min

159 (68.2)

Intention to stay and continue working in rural areas for next 3 years (%)
No

101 (43.3)

Yes

132 (56.7)

SD = Standard deviation

Table 2: Degree of satisfaction in living conditions and work environment of the investigated doctors
Items

Unsatisfactory n
(%)

Moderate/not
too bad

Satisfactory

Mean±SD

n (%)

n (%)
Living conditions
Satisfaction with the amenities and
infrastructure
(water,
telephones,
internet etc) available in the current
place of stay

117 (50.2)

104 (44.6)

12 (5.2)

1.55 ± 0.593

Satisfaction with the housing allocated
to you from government*

127 (54.5)

85 (36.5)

13 (5.6)

1.44 ± 0.655

Satisfaction with the availability of
schools or childcare in the current
place posting*

142 (60.9)

69 (29.6)

10 (4.3)

1.33 ± 0.642

Satisfaction with the prospects for
employment for your spouse in the
current place of posting*

129 (55.4)

47 (20.2)

13 (5.6)

1.12 ± 0.775

Satisfaction with the adequacy of
support services (such as patient
transport, clerks, personnel etc.)
provided for quality care of the patients

65 (27.9)

141 (60.5)

27 (11.6)

1.84 ± 0.608

Satisfaction with the adequacy of time
and opportunity to discuss various
health care issues of patient with
experienced doctors or those who are
working in allied disciplines

92 (39.5)

111 (47.6)

30 (12.9)

1.73 ± 0.674

Satisfaction with the adequacy of
drugs, medical supplies and up-to-date
equipment for provision of quality
patient care

64 (27.5)

156 (67.0)

13 (5.6)

1.78 ± 0.533

Satisfaction with the regularity of
suggestions and support from your
colleagues/seniors working in urban
areas for providing better health
services in your area through
personal/team visits or through telehealth (distance-based technology) to
improve your knowledge and skills

86 (36.9)

114 (48.9)

33 (14.2)

1.77 ± 0.679

Satisfaction with the accessibility to
any professional network, rural health

105 (45.1)

111 (47.6)

17 (7.3)

1.62 ± 0.619

Work environment
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professional associations that consists
of doctors working in rural areas
Satisfaction with any award or
recognition you have received while
working in rural areas based on
performance or any other relevant
indicators

152 (65.2)

65 (27.9)

16 (6.9)

1.42 ± 0.618

*Item 2, 8 respondents indicated Not Applicable (NA) * Item 3, 12 respondents indicated NA* Item 4, 44
respondents indicated NA
Table 3: Binary logistic regression examining factors associated with the intention to stay of doctors
Variable

OR

95% CI

P

Age

0.94

0.89 - 0.97

0.043

0.40 - 1.84

0.704

0.61 - 2.86

0.463

0.37 – 1.82

0.653

Gender
Male

1

Female

0.86

Marital status
Single

1

Married

1.33

Religion
Hindu

1

Others

0.68

Work experience in rural areas (years)
< 1 year

1

1 – 5 year

1.07

0.43 - 2.68

0.881

6-10 year

1.01

0.23 - 4.37

0.987

11-15 year

1.07

0.23 - 5.04

0.925

>15 year

2.35

0.44 - 12.4

0.312

Time travel (one way) to workplace
More than 1 h

1

30-60 min

1.87

0.70 - 4.95

0.208

<30 min

2.59

1.14 – 5.91

0.023

Living condition

0.95

0.83 - 1.08

0.484

Work environment

1.11

1.02 - 1.20

0.009

OR = Odds ratio, CI = Confidence interval
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Abstract:
Background: Practice of irregular meal consumption along with low consumption of fruit and vegetables, high
intake of energy-dense food and drinks by adolescents has been on rise globally. With global increase in overweight
over the past three decades, identifying targets for obesity prevention in adolescents has become a key public health
goal.
Objectives: The objectives of the present study were to assess the food eating habits and its relationship to body
mass index of adolescent girls.
Materials and methods: A cross sectional study was conducted in school-going adolescent girls in Oman using
structured questionnaire to assess the food eating habits. These habits were correlated with the body mass index to
find out any association. Data analysis was done using SPSS version 22.
Results: Small percent of girls took adequate amount of fruits (34%) and vegetables (7.8%). Excessive sweets and
soft drink consumption was seen in 82.2% and 55.4% girls respectively. Only 34.5% took breakfast almost daily.
Girls with excessive sweet intake and soft drinks had higher mean BMI (p<0.001). Mean BMI of girls who skipped
breakfast was more (23.4 ± 5.3 kg/m2) than girls who took breakfast daily (22.7 ± 5.1 kg/m2). Mean BMI of girls
with adequate intake of fruits and vegetables was more compared to those with inadequate intake.
Conclusion: Girls with excessive sweet intake and soft drinks were overweight. Only one-third of study population
took breakfast daily. A small percent of girls took fruits and vegetables daily. Girls with irregular meals and
unhealthy food habits were overweight.
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Introduction
[3]

Adolescent phase in girls has been identified as a

three meals per day.

special period of their biological life cycle that

and young adults, who skip breakfast at home,

demands special attention in terms of nutrition and

compensate for that fact by eating even bigger

balanced diet. Inappropriate food habits can lead to

amount of food as the day develops.

ill-health or malnutrition. Researchers have begun to

result from false conviction that skipping meals,

examine the association between meal frequency and

breakfast in particular, facilitates body mass loss and

body mass index (BMI) in children and adolescents.

is a frequent method of dieting. Studies indicate the

It is a common practice among adolescent girls to

existence of a relationship between having breakfast

miss breakfast. In studies with adults, eating a greater

and BMI. Children skipping breakfast ran a higher

number of meals per day is associated with lower

risk of obesity as compared to those eating regular

likelihood of obesity.

[1]

Other research confirms that

breakfast.

[5]

It was proved that children

[4]

This may

Increased intake of high-energy foods,

eating the same volume of food within just one or

foods poor in nutrients and rich in fats, sugar and salt,

two meals (instead of recommended five meals)

as well as insufficient physical activity, altogether

evokes faster deposition of adipose tissue, which

lead to energetic imbalance of the whole organism. [6]

contributes to the development of obesity.

[2]

In two

However,

increasing

consumption

of

highly

studies based on the Bogalusa Heart Study sample,

processed food, high fat, salt and sugary foods, and

no significant relationship was found between

decreasing intake of fruit and vegetables has been

overweight status and either consuming less than

documented

Island countries.

[7]

in

many

Pacific

Consumption of soft drinks was

main consumers of fast foods which may lead to

shown to increase by 135% between 1977 and 2001.

vitamin deficiency, and ultimately to obesity.

[8]

It has been suggested that the intake of sugar-

Moreover, children and youth eating this type of

sweetened beverages may promote weight gain and

products show a tendency to eat a larger number of

obesity by increasing overall energy intake. [9]

calories than those who resign from such food.

Studies prove that children and youth constitute the

The association between poor diet and obesity is well
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established globally and regionally indicating a low

nutritional habits, it is necessary for aligning the

consumption of fruit and vegetables and high

dietary and lifestyle interventions to curb the

consumption of energy-dense food and drinks, along

nutrition problems in adolescents. Thus the current

with irregular meal consumption and frequent

study was done with the following objectives:


consumption of soft drinks and snacks. [11] The WHO
recommends a diet poor in fat, sugar and salt,
whereas

rich

Understanding
nutritional

in

fruits

the

condition

and

relationship
and

vegetables.
between

lifestyle,

To assess the food eating habits of
adolescent girls

[12]



the

To assess the relationship between food
eating habits and body mass index

including

Materials and Methods:
An observational epidemiological study with a cross-

focusing especially on the type and frequency of

sectional design and school setting was conducted in

different

Oman. The study was done in the Omani schools of

measurements were done for all the girls for

girl students in Sohar wilayat. The research work was

calculating body mass index. Girls with BMI more

approved by the Ethics committee of the Directorate

than 25 were classified as overweight. [13]

food

items.

Weight

and

height

of health. Girls in grade 9 and 10 formed the
The data was analyzed using Statistical Package for
sampling unit for this study. In 8 Omani high schools,
the Social Sciences Software version 22. Data was
equal numbers of consent forms were distributed
summarized as percentages for categorical data type
which gave information about the objectives of the
and mean with standard deviation for continuous
study. The girls who gave the consent became the
data. Pearson's chi-square was used as test of
part of study sample. A total of 359 girls participated
significance for categorical variables, independent
in the study. A pretested, structured questionnaire
sample t test and one way ANOVA was used to
was used which was validated after piloting it in one
compare the difference in means. The occurrence of
school at the start of the study. The questions were
differences of statistical significance was analyzed at
aimed at assessing the food eating habits of girls
the significance level of p < 0.05.
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Results:
A very small percent of girls took adequate amount

same

of fruits (4.2%) and vegetables (7.8%) where

consumption was seen in 37.6% of the girls who took

adequate amount of fruits or vegetables is defined as

fast foods regularly. Sugary food consumption was

more than once a day. Small percent of girls (8.4%)

also very high in these girls, with excessive sweets

said that they never take fruit and 13.9% reported the

intake

girls; only 6.7% said that they never had sweets.

overweight 44 girls (43.1%) compared to girls who

Excessive soft drinks consumption was seen in 55.4

took it occasionally 25 girls (24.5%) and this

% girls. Another 20.6% of them took soft drinks at

difference was statistically significant (p<0.05).There

least once a week and only 24% said that they never

was a strong correlation between BMI and intake of

consumed soft drinks. Almost 64.1% girls were

sweets and intake of soft drinks (p<0.01). When the

found to drink tea or coffee excessively. Only 124

BMI of girls who skipped breakfast or took it

girls (34.5%) took breakfast almost daily. The

irregularly was compared with the girls who took

number of girls who reported that they never have

daily breakfast, it was found that the mean BMI of

breakfast was 96 girls (26.7%). The girls who took

girls who skipped breakfast every day or some of the

irregular breakfast was139 girls (38.8 %); some took

days was more (23.2 ± 5.4 kg/m2) than the girls who

only once a week and some two or three times a week

took breakfast daily (22.7 ± 5.1 kg/m2). Mean BMI of

(Table 1).

girls who took fruits adequately was more (23.4 ± 5.3

Most of the girls who were overweight had excessive

kg/m2) than the girls who had inadequate fruit intake

sweet intake which was seen in 73 girls (71.6%)

(22.8 ± 5.3 kg/m2). Similarly mean BMI of girls with

compared to girls with normal intake 17 girls (16.7%)

adequate intake of vegetables was more (24 ± 5.3

and those with no intake of sweets which was found

kg/m2) compared to those with inadequate intake

in 12 girls (11.8%) and this difference was

(22.9 ± 5.3 kg/m2) but these differences were not

statistically significant (p<0.001). Similarly more

statistically significant (p>0.05) (Table 2).

girls with excessive intake of soft drinks were
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for

vegetables.

seen

Significant

fatty

in

food

82.2%
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Discussion:
This study assessed the frequency of breakfast intake

having a normal BMI, as well as habitual breakfast

keeping in mind the importance of breakfast for

intake was associated with better school performance.

growing school going adolescents and its impact on

[17]

academic performance. Only a small percentage
More than three-fourth of the study population
(34.5%) of girls took breakfast almost daily. An
reported eating sweets excessively. Strategies for
alarming number of girls (26.7%) reported never
obesity prevention increasingly focus on fiscal and
taking breakfast before going to school and others
policy measures to limit the consumption of fats and
were irregular in taking daily breakfast, they would
sweets.

[18]

Almost 40% girls who took soft drinks

skip it most of the days. Similar findings were
were overweight in this study. Malik et al also found
reported by Musaiger et al in Oman, who found that
a positive association between greater intakes of
21%

adolescent

Omani

girls

frequently

skip
sweetened soft drinks and weight gain and obesity in

breakfast.

[14]

The NHANES survey conducted
both children and adults.

[19]

Similar to the current

among children and young adults aged 9–18 years
study, frequent fast-food consumption was reported
indicated that a considerable percentage of children
in 39% of adolescents in an international cross
and youth (20–30%) skipped breakfast, and this was

sectional study on adolescents. [20]

more common in a group of older teenagers,
Nearly one quarter reported

Fruits and vegetables provide important nutrients

irregular breakfast (24%) in Fiji school adolescents

needed for the growth of adolescents. In this study,

which was a less than reported in the current study.

8.4% said they never had fruits and 13.9% reported

[16]

The surveyed students with overweight and

they never had vegetables. The surveyed students

obesity would eat fewer meals during a day in the

who would eat vegetables and fruits several times a

[9]

day constituted 42.8% and 49.8% respectively in the

especially girls.

[15]

study by Zalewska et al,

which was similar to the

[9]

findings in this study wherein the mean BMI of girls

study by Zalewska et al,

who skipped breakfast was higher. This study found

vegetable intake and 4.2% fruits intake found in the

that skipping breakfast may correlate with increased

current study. Similar to the current study, nearly

risk of disorders in the nutritional status. It has been

three quarters of adolescents failed to meet the

found that consuming breakfast has an effect on

recommended serves of fruit and vegetables per day
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compared to 7.8%
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as per WHO guidelines in school students in Fiji.
16]

[12,

due to other health benefits such as protection against
chronic diseases. [11]

Independent of the effects on BMI, it is important

to target increased fruit and vegetables consumption

Conclusion:
Only one-third of study population took breakfast

sweet intake and those with excessive intake of soft

daily. The ones who skipped breakfast or were

drinks were overweight. Promoting regular healthy

irregular were overweight; this finding is consistent

meal consumption in the form of balanced diet,

with several other studies which call for specific

particularly breakfast and lunch, should be an

health messages to adolescents for taking regular

important focus for obesity prevention. Interventions

meals every day. A small percent also reported never

that aim to increase daily consumption of fruit and

eating fruits and vegetables. Girls with excessive

vegetable

and food rich in iron should be prioritized for

for health promotion in order to encourage a healthy

adolescents. Thus this study has demonstrated that

diet and lifestyle for adolescents. Nutrition education

increasing meal regularity, decreasing intake of

program that promote healthy eating habits should be

sweets, soft drinks, fast food and increasing fruits,

tailor made for adolescents.

vegetables consumption should be important targets
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Table 1: Food eating habits of girls
Types of food items

Intake of food items

No. & (%) of girls

Never

30 (8.4)

Inadequate

314 (87.4)

Adequate

15 (4.2)

Never

50 (13.9)

Inadequate

281 (78.3)

Adequate

28 (7.8)

Never

24 (6.7)

Sometimes

40 (11.1)

Excessive

295 (82.2)

Never

86 (24)

Sometimes

74 (20.6)

Excessive

199 (55.4)

Never

92 (25.6)

Sometimes

230 (64.1)

Excessive

37 (10.3)

Yes

135 (37.6)

No

224 (62.4)

Fruits

Vegetables

Sweets

Soft drinks

Tea / Coffee

Fatty food
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Table 2: BMI and food eating habits of adolescent girls
Variable

BMI (Mean ± S.D) kg/m2

Frequency of breakfast
Never

23.4 ± 5.3

Irregular

23.0 ± 5.5

Daily breakfast

22.7 ± 5.1

Intake of sweets
Excessive

25.1 ± 4.4 *

Sometimes

22.5 ± 5.1

Never

22.1 ± 5.0

Intake of soft drinks
Excessive

24.2 ± 5.7 *

Sometimes

24.1 ± 5.1

Never

22.1 ± 5.3

Intake of fruits
Adequate

23.4 ± 5.3

Inadequate

22.8 ± 5.3

Intake of vegetables
Adequate

24 ± 5.3

Inadequate

22.9 ± 5.3

*
p<0.05
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