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Introduction 
 

Infant mortality rate is one of the demographic 
factors that most clearly reflect the level of state 
development and its economic and social changes. 
It also represents the level of development of the 
healthcare system and affects the government's 
expenses (1, 2). 
Infectious diseases are the leading cause of high 
morbidity and mortality among young children 

and adolescents. It was found that one third of 
child deaths in the world occur in newborns, and 
the major cause of them is infection (3). World-
wide, the main direct causes of newborn deaths 
are premature labor (28%), severe infections 
(26%), asphyxia (23%), and neonatal tetanus (7%) 
(4). 

Abstract 
Background: In this study, we examined the epidemiological aspects of neonatal mortality due to intrauterine infec-
tions with regard to regional characteristics. 
Methods: Consolidated report of the Ministry of Health and Social Development of the Republic of Kazakhstan on 
children deceased during their first 28 days of life due to intrauterine infections (P23 – congenital pneumonia, P35-39 
– infectious diseases specific to the perinatal period) in the country and its regions for 2010 - 2014 was used in this 
investigation. Descriptive and analytical methods of medical statistics and epidemiology were used as the main method 
of this 5-year (2010-2014) retrospective study. 
Results: Overall, 3,298 neonatal deaths from intrauterine infections were recorded in Kazakhstan during the period of 
2010-2014, 1,925 of which were early and 1,373 were late neonatal deaths. The average annual rate of neonatal mortal-
ity rate from intrauterine infection in the country amounted to 1.73±0.23‰ (95% CI=1.27-2.19‰), whereas trends 
during the study period decreased (T=−15.3%). Regional characteristics of neonatal mortality were established. Dif-
ferent levels for cartograms of neonatal mortality from intrauterine infections were defined: low (up to 1.28‰), aver-
age (from 1.28‰ to 2.12‰) and high (by 2.12‰ and above). Neonatal mortality in the early and late periods was also 
analyzed. 
Conclusion: This is the first epidemiological study of neonatal mortality from intrauterine infection, which contains a 
detailed space-time evaluation. The results of this investigation can be used to improve the state program to combat 
infant mortality. 
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In all regions of the world, there is a decrease in 
neonatal mortality, and the progress has been slow 
in regions with high rates of neonatal mortality. 
Furthermore, global health programs should pay 
more attention to neonatal mortality for the more 
effective implementation of the Millennium De-
velopment Goals 4 (to reduce child mortality by 
two thirds) (5, 6). 
In this paper, we present the epidemiological as-
pects of death from intrauterine infections in Ka-
zakhstan. 
 

Materials and Methods 
 
Consolidated report of the Ministry of Health and 
Social Development of the Republic of Kazakh-
stan on children deceased during their first 28 
days of life due to intrauterine infections (P23 – 
congenital pneumonia, P35-39 – infectious dis-
eases specific to the perinatal period) in the coun-
try and its regions for 2010-2014 was used in this 
study, where the number of deceased was calcu-
lated by place of death. Additionally, data reported 
by the Statistics Committee of the Ministry of Na-
tional Economy of the Republic of Kazakhstan on 
the number of live births for 2010-2014, was used 
for further analysis (7). Descriptive and analytical 
methods of medical statistics and epidemiology 
were used as the main method of this 5-year 
(2010-2014) retrospective study. Justification of 
the basic formulas presented in this article is omit-
ted as all the calculations are described in detail in 
the guidelines and statistics textbooks (8-10). 
However, a few of them are represented below. 
Early neonatal mortality (ENM) was calculated as 
follows: 
    
                                                       

                     
×1 000 

 
Late neonatal mortality (LNM) was calculated as 
follows: 
 
    
                                                                             

                     
×1000 

Neonatal mortality (NM) was calculated as fol-
lows: 
 

   
                                                                    

                     
×1 000 

 
Trends of mortality rates are determined by the 
ordinary least squares method: 

       
where y – aligned value; x – conditional series of 
numbers, symmetrically located with regard to 
zero; a – conditional average; b – alignment coef-
ficient. 
Geometric mean, equal to the n-th root of the 
product of annual rates, is used to calculate the 
average annual growth rates and/or increase of 
dynamic series: 

    √            
 

 

where T is the annual rate of growth and/or in-
crease of dynamic series and n is the number of 
rates. 
95% confidence interval was calculated according 
to the following formula: 

                

The cartogram compiling method used in this in-
vestigation was proposed by Igissinov in 1974 
[11]. It is based on the derivation of a standard 
deviation (σ) from an average of (x). The scale lev-
els were calculated as follows: σ was taken as an 
interval, the maximum and minimum levels of 
disease were defined by the following formula: 
x±1.5σ, with the minimum level of x−1.5σ and a 
maximum equal to x+1.5σ. Afterwards, the scale 
levels of the cartogram were determined: i) 
(x−1.5σ)+σ; 2) (x−1.5σ)+2σ; 3) (x−1.5σ)+3σ, etc.; 
categorization of the indexes was derived from the 
x±0.5σ formula, corresponding to the average level 
(x−0.5σ and x+0.5 σ); the values distant from the 
average incidence by σ, show lower ((x−0.5σ)−σ) 
and higher ((x−0.5σ)+σ) values.  
The materials were viewed and processed on com-
puter (using software package Microsoft Office: Ex-
cel, Word, Access; BIOSTAT, EpiInfo 7). 
 

Results 
 

Overall, 3,298 neonatal deaths from intrauterine 
infections were recorded in Kazakhstan during the 
period of 2010-2014, 1,925 of which were early 
and 1,373 were late neonatal deaths. Distribution 
by regions of the country is presented in Table 1. 
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The average annual intrauterine infection neonatal 
mortality rate in the country amounted to 
1.73±0.23 per 1,000 of live births (95% CI=1.27-
2.19‰). Over time, neonatal mortality rate de-

creased from 2.20‰ (2010) to 1.10‰ in 2014 (Fig. 
1). After alignment of this indicator, the down-
ward trend (T=−15.3%) was also set.  

 
Table 1: Distribution of neonatal death from nosocomial infection in regions of Kazakhstan in 2010-2014 

 
Region/city Neonatal mortality, Number (%) 

 Overall Early Late 

North Kazakhstan region 39 (1.2) 21 (1.1) 18 (1.3) 
West Kazakhstan region 73 (2.2) 52 (2.7) 21 (1.5) 
Pavlodar region 76 (2.3) 32 (1.7) 44 (3.2) 
Astana city 97 (2.9) 69 (3.6) 28 (2.0) 
Аtyrau region 117 (3.5) 66 (3.4) 51 (3.7) 
Aktobe region 122 (3.7) 68 (3.5) 54 (3.9) 
National organizations 148 (4.5) 61 (3.2) 87 (6.3) 
Kostanay region 154 (4.7) 62 (3.2) 92 (6.7) 
Mangistau region 158 (4.8) 92 (4.8) 66 (4.8) 
Akmola region 161 (4.9) 128 (6.6) 33 (2.4) 
Karagandy region 181 (5.5) 130 (6.8) 51 (3.7) 
Kyzylorda region 182 (5.5) 121 (6.3) 61 (4.4) 
Zhambyl region 207 (6.3) 121 (6.3) 86 (6.3) 
East Kazakhstan 223 (6.8) 147 (7.6) 76 (5.5) 
Almaty region 244 (7.4) 171 (8.9) 73 (5.3) 
South Kazakhstan 322 (9.8) 148 (7.7) 174 (12.7) 
Almaty city 794 (24.1) 436 (22.6) 358 (26.1) 
Republic of Kazakhstan 3,298 (100.0) 1,925 (100.0) 1,373 (100.0) 

A high proportion of neonatal deaths occur in Almaty (24.1%). 
 

  

 
Fig. 1: Dynamics of neonatal mortality (A – overall, B – early, C – late) in the Republic of Kazakhstan in 2010-2014 
 
The average annual early neonatal mortality rate 
was 1.01±0.16‰ (95% CI=0.69-1.33‰) and late 
neonatal mortality rate was 0.72±0.07‰ (95% 

CI=0.57-0.87‰). The differences were not statis-
tically significant (P>0.05) as both mortality rates 
are affected by the same causal factors. In the dy-
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namics, trends tended to decrease, while the rates 
for late neonatal mortality (T=−10.9%) were less 
pronounced compared to the early (T=−18.4%). 
Neonatal mortality due to intrauterine infection 
had regional characteristics. For instance, the low-
est overall annual average neonatal mortality was 

established in South Kazakhstan (0.83±0.10‰), 
North Kazakhstan (0.97±0.25 ‰) and in Astana 
city (0.93±0.10‰). High average annual mortality 
rates were attributed to the Akmola region 
(2.66±0.63‰), Almaty (4.18±0.54‰) and national 
organizations (Table 2). 

 
Table 2: Average annual indices of neonatal mortality from nosocomial infection by regions in the Republic of Ka-

zakhstan in 1999-2010 
 

 Neonatal mortality 

 Overall Early Late 
 P±m, ‰ 95% CI, ‰ T, % P±m, ‰ 95% CI, ‰ T, % P±m, ‰ 95% CI, ‰ T, % 

South Kazakhstan 
region 

0.83±0.10 0.63-1.03 −10.8 0.38±0.07 0.24-0.53 −15.0 0.45±0.05 0.36-0.54 −7.3 

Astana city 0.93±0.10 0.73-1.13 +0.9 0.66±0.13 0.39-0.92 +3.7 0.27±0.03 0.21-0.34 −5.5 
North Kazakhstan 
region 

0.97±0.25 0.48-1.45 +24.5 0.52±0.12 0.28-0.76 +24.4 0.45±0.14 0.17-0.72 +24.6 

West Kazakhstan  
region 

1.20±0.24 0.72-1.68 −22.7 0.85±0.22 0.42-1.29 −17.4 0.34±0.18 0.00-0.69 −38.6 

Pavlodar region 1.21±0.57 0.08-2.33 −86.0 0.51±0.26 0.01-1.01 −69.3 0.70±0.32 0.06-1.33 −71.2 
Almaty region 1.28±0.11 1.05-1.50 −1.2 0.90±0.12 0.66-1.14 −10.5 0.38±0.07 0.24-0.51 +26.9 
Aktobe region 1.33±0.53 0.29-2.37 −32.7 0.74±0.28 0.19-1.30 −32.3 0.59±0.25 0.09-1.09 −33.2 
Karagandy region 1.48±0.18 1.14-1.83 −7.2 1.07±0.14 0.80-1.33 −10.6 0.42±0.06 0.30-0.54 +2.1 
Atyrau region 1.50±0.60 0.33-2.67 −18.9 0.85±0.32 0.22-1.48 −22.6 0.65±0.31 0.05-1.25 −14.2 
Zhambyl region 1.53±0.53 0.49-2.57 −39.3 0.90±0.39 0.13-1.66 −57.3 0.64±0.15 0.35-0.93 −24.8 

Republic of Kazakh-
stan 

1.73±0.23 1.27-2.19 −15.3 1.01±0.16 0.69-1.33 −18.4 0.72±0.07 0.57-0.87 −10.9 

Kyzylorda region 1.89±0.44 1.02-2.76 −14.5 1.26±0.33 0.60-1.91 −23.5 0.64±0.16 0.33-0.94 +3.4 
Mangistau  region 1.91±0.47 1.00-2.82 −28.3 1.11±0.32 0.49-1.73 −27.7 0.80±0.19 0.42-1.18 −29.2 
East Kazakhstan re-
gion 

1.96±0.38 1.22-2.71 +2.3 1.29±0.26 0.78-1.80 +9.8 0.67±0.15 0.37-0.97 −10.7 

Kostanay region 2.39±0.31 1.78-3.00 −9.5 0.96±0.19 0.60-1.33 −13.7 1.43±0.17 1.08-1.77 −6.7 
Akmola region 2.66±0.63 1.43-3.88 −25.6 2.11±0.63 0.88-3.33 −34.6 0.55±0.07 0.41-0.69 +4.1 
Almaty city 4.18±0.54 3.12-5.24 −15.1 2.30±0.42 1.49-3.12 −19.7 1.88±0.17 1.54-2.22 −9.7 
National organiza-
tions 

5.44±1.13 3.22-7.66 −19.2 2.24±0.53 1.21-3.28 −22.0 3.19±1.04 1.16-5.23 −17.2 

 

With time, the overall neonatal mortality rate in 
almost all regions of the country tended to de-
crease. However, in Astana city (T=+0.9%), East 
Kazakhstan (T=+2.3%) and North Kazakhstan 
(T=+24.5%) the trends with aligned indices tend-
ed to increase (Table 2). 
The average annual downward trend of aligned 
indices of neonatal mortality rate ranged from 
T=−1.2 (Almaty region) to T=−86.0% (Pavlodar 
region) (Table 2). 
Early neonatal mortality rate due to intrauterine 
infection was lowest in South Kazakhstan 
(0.38±0.07‰), Pavlodar (0.51±0.26‰) and North 

Kazakhstan (0.52±0,12‰) areas. The regions with 
the highest rates of early neonatal mortality were 
Akmola region (2.11±0.63‰) and Almaty city 
(2.30±0.42‰). Additionally, high values were de-
termined in national organizations (2.24±0.53‰). 
Early neonatal mortality trends grew only in Asta-
na city (T=+3.7%), East Kazakhstan (T=+9.8%) 
and North Kazakhstan (T=+24.4%). 
The average annual rates of late neonatal mortality 
were lowest in North Kazakhstan (0.27±0.03‰), 
West Kazakhstan (0.34±0.18‰) and Almaty re-
gion (0.38±0.07‰). High values of late neonatal 
mortality were established in Kostanai region 
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(1.43±0.17‰), Almaty City (1.88±0.17‰) and 
national organizations (3.19±1.04‰). Trends of 
late neonatal mortality from intrauterine infection 
grew in Karaganda (T=+2.1%), Kyzylorda 
(T=+3.4%), Akmola (T=+4.1%), North Kazakh-
stan (T=+24.6%) and Almaty (T=+26.9%) re-
gions (Table 2). 
 
Cartograms of neonatal mortality 
Mapping is one of the leading methods of scientific 
analysis of epidemiological situation in a country 
(11-16) that allows further analysis of spatial distri-
bution of the frequency of neonatal mortality. Map-
ping was carried out based on neonatal mortality 
rates (overall, early and late). Upon preliminary iden-
tification of annual averages in individual health and 
geographic regions, arithmetic mean (M) ratios and 
standard deviation (õ) were calculated. Ultimately, 
the cartograms’ scale of stages with grouped mortali-
ty rates was determined. It should be noted that the 
data on national organizations was omitted in this 
calculation. 
Overall, the following groups of areas were defined 
on the cartogram of neonatal mortality (Fig. 2A): 

1. Regions with low rates (up to 1.28‰) – 
South Kazakhstan (0.83‰), North Kazakhstan 
(0.93‰), West Kazakhstan (1.20‰) and Pavlodar 
(1.21‰) region, as well as Astana city (0.93‰); 

2. Regions with the average rates (from 1.28‰ 
to 2.12‰) – Almaty (1.28‰), Aktobe (1.33‰), 
Karagandy (1.48‰), Atyrau (1.50‰), Zhambyl 
(1.53‰), Kyzylorda (1.89‰) Mangistau (1.96‰) 
and East Kazakhstan (1.96‰) regions; 

3. Regions with high rates (from 2.12‰ and 
above) – Kostanay (2.39‰), Akmola (2.66‰) and 
Almaty region (4.18‰). 
Spatial assessment of early neonatal mortality es-
tablished the following regions (Fig. 2B): 

1. With low levels (up to 0.76‰) - South Ka-
zakhstan (0.38‰), Pavlodar (0.51‰), North Ka-
zakhstan (0.52‰) and Aktobe (0.74‰) region, as 
well as Astana city (0.66‰); 

2. With average levels (from 0.76‰ to 1.29‰) 
- Atyrau (0.85‰), West Kazakhstan (0.85‰), 
Zhambyl (0.90‰), Almaty (0.90‰), Kostanay 
(0.96‰), Karagandy (1.07‰ ), Mangistau (1.11‰) 
and Kyzylorda (1.26‰) region; 

3. With high levels (from 1.29‰ and higher) - 
Eastern Kazakhstan (1.29‰), Akmola (2.11‰) 
and Almaty region (2.30‰). 
The cartogram of late neonatal deaths represents 
the following regions (Fig. 2C): 

1. Regions with low rates (up to 0.47‰) – 
Astana city (0.27‰), West Kazakhstan (0.34‰), 
Almaty (0.38‰), Karaganda (0.42‰), North Ka-
zakhstan (0.45‰) and South Kazakhstan (0.45‰) 
regions; 

2. Regions with average rates (from 0.47‰ to 
0.89‰) – Akmola (0.55‰), Aktobe (0.59‰), Ky-
zylorda (0.64‰), Zhambyl (0.64‰), Atyrau 
(0.65‰), East Kazakhstan (0.67‰), Pavlodar 
(0.70‰) and Mangistau (0.80‰) regions; 

3. Regions with high rates (from 0.89‰ and 
above) – Kostanay region (1.43‰) and Almaty 
city (1.88‰). 

 

 
 < 1.28‰  1.28 to 2.12‰  ≥ 2.12‰ 

A) 

 
 < 0.76‰  0.76 to 1.29‰  ≥ 1.29‰ 

B) 

 
 < 0.47‰  0.47 to 0.89‰  ≥ 0.89‰ 

C) 

 
Fig. 2: Cartogram of neonatal mortality from intrau-
terine infections in Kazakhstan in 2010-2014 
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Regions: 1. Akmola region 2. Aktobe region 3. Al-
maty region 4 Atyrau region 5. East Kazakhstan region 
6. Zhambyl region 7. West Kazakhstan region 8. Kara-
ganda region 9. Kostanay region 10. Kyzylorda region 
11. Mangistau region 12. Pavlodar region 13. North 
Kazakhstan region 14. South Kazakhstan region 

 

Discussion 
 
A decrease in neonatal mortality rate due to intra-
uterine infection was observed in the Republic of 
Kazakhstan for the period of 2010 – 2014 mainly 
due to reduction of both early and late neonatal 
mortality rates, diminishing from 2.20 ‰ in 2010 
to 1.10 ‰ in 2014. This indisputably positive fact 
was noted in many parts of the world (12). Access 
to health facilities under the State program "100 
schools, 100 hospitals" for diagnosis and treat-
ment of women and children, improvement of 
financial and technological state of hospitals and 
clinics in accordance with the requirements of 
modern medicine, development of highly special-
ized medical assistance as well as the integration 
and systematic structure of national healthcare 
system facilitated this progress. Moreover, WHO 
approved strategies, such as "Safe pregnancy and 
childbirth", "Breastfeeding promotion and effec-
tive perinatal assistance program", "WHO pro-
gram on breastfeeding and nutrition of young 
children", "Integrated Management of Childhood 
Illnesses" were also implemented. Modern perina-
tal technologies and approaches, also approved by 
WHO, were introduced into clinical practice in 
obstetrics and obstetric facilities, such as birth 
partnership, heat chain, joint stay of mother and 
child, early discharge from the hospital. Therefore, 
implementation of these innovations into practical 
health care helped reduce the number of infant 
deaths, including neonatal mortality.  
Analysis of the causes of death of newborns in the 
early neonatal period revealed that the infant mor-
tality is preventable under such controlled condi-
tions like birth trauma and birth asphyxia and de-
pends on the tactics of the delivery and the timely 
and appropriate, non-aggressive intensive care. 
However, the incidence of pneumonia and fetal 
intrauterine infection is directly dependent on the 

presence of chronic viral infections and inflam-
matory processes in genitals of a mother (13-15). 
The health status of a newborn is determined by 
the mother's health and reflects the well-being of 
prenatal development and birth process. The ma-
jor source of intrauterine infections is a sick 
mother that infects the fetus in utero or a new-
born, during childbirth, when the child is passing 
through the birth canal (16-19). 
Comparative analysis revealed the prevalence of 
early neonatal mortality (1.01±0.16‰) over late 
neonatal mortality (0.72±0.07‰) in neonatal mor-
tality (1.73‰±0.23‰). Comparative analysis of 
the causes of neonatal mortality showed the dif-
ference between early neonatal mortality and late 
neonatal mortality. Respiratory distress syndrome 
and birth trauma are the leading causes in early 
neonatal mortality, whereas mortality birth trauma 
and intrauterine infection are the most frequently 
diagnosed causes of death in late neonatal mortali-
ty. Intrauterine infections as the cause of death 
occur 3 times more often than in case of late neo-
natal mortality compared to the early. 
Even though a clear pattern cannot be distin-
guished between the investigated regions, high 
average mortality rates, established in the Akmola 
region, Almaty city and national organizations, can 
be explained by the fact that hospitalized women 
were patients with obstetrical history, concomitant 
extragenital pathologies of cardiovascular, respira-
tory, renal, endocrine and other systems. 
Trends of aligned indices that had a tendency to 
grow in Astana city, East Kazakhstan and North 
Kazakhstan regions can be justified by climatic 
features, leading to frequent acute respiratory viral 
infections. These regions are characterized by ex-
treme continental climate with sharp seasonal 
temperature differences, long frosty winters with 
blizzards, snowstorms and hot dry summers with 
stronger winds. 
Therefore, all these changes take us back to the 
question of development of medicine, quality of 
medical services, level of implementation of state 
programs and quality of registration and report in 
these regions. Additionally, it is crucial to focus on 
the following practices and guidelines: 
1. In order to improve obstetric services in the 



Iran J Public Health, Vol. 44, No.10, Oct 2015, pp. 1322-1329 

1328                                                                                                    Available at:    http://ijph.tums.ac.ir  

country it is necessary to improve the system of 
accounting and registration, particularly quality of 
registration and control of deceased children. 
2. To improve the early diagnosis of pathologies 
of pregnant women and fetuses and to ensure safe 
delivery, informational and educational activities 
among the population of the country should take 
place. Development and organization of effective 
forms of counseling and preventive work in the 
organizations of primary health care in family 
planning are also very important. 
3. Public awareness of the need to monitor their 
health, of the availability of medical care and the 
existing programs aimed at reducing mortality, for 
example solidary liability for their own health, 
should be raised. 
4. Operational daily monitoring in all regions 
needs to be improved. After timely analysis of the 
updates pregnant women at risk should be trans-
ferred to a higher level of specialized care. 
5. Training and certification of primary care phy-
sicians and specialists of perinatal services in the 
regions of regions with high rates of neonatal 
mortality should be organized with accordance to 
international approaches in providing antenatal 
services based on the principles of safe mother-
hood. 
6. Results of neonatal mortality from intrauterine 
infections can be used as a priority in research 
projects for development of national and regional 
preventive programs.  
7. The results of the spatial assessment (carto-
grams) of neonatal mortality from intrauterine in-
fection are recommended for targeted research in 
regions. These investigations should be aimed at 
improvement of programs to combat diseases and 
to development of unified state control programs 
to reduce infant mortality. 
8. Improvement of the methodology of epidemi-
ological studies by strengthening the role of inte-
gration of epidemiology of infant mortality with 
science and technology and other areas to develop 
preventive measures, by identifying population 
groups with high and low mortality.  
 

 

Conclusion 
 
This epidemiological study provides recent (2010-
2014) detailed information, including spatial and 
temporal characteristics of neonatal mortality in 
Kazakhstan. Findings of this investigation can be 
used for further development of neonatal services 
with particular focus on social and economic de-
velopment, geographical location, demographic 
situation, and health and infrastructure in each 
region. 
 

Ethical considerations 
 
Ethical issues (Including plagiarism, informed 
consent, misconduct, data fabrication and/or fal-
sification, double publication and/or submission, 
redundancy, etc.) have been completely observed 
by the authors.  
 

Acknowledgements 
 
The authors(s) declare that they have no compet-
ing interests. 
 

References 
 

1. Kvasha ЕА (2001). Neonatal mortality in Russia. 
Population and society. Newsletter of the Cen-
ter for Demography and Human Ecology, In-
stitute of Economic Forecasting RAS. № 57 
(in Russian). 

2. Maruthappu M, Ng KY, Williams C, Atun R, 
Zeltner T (2015). Government health care 
spending and child mortality. Pediatrics, 135 (4): 
e887-94. 

3. Lawn JE, Cousens S, Bhutta ZA, Darmstadt GL, 
Martines J, Paul V, Knippenberg R, Fogstadt 
H, Shetty P, Horton R (2004). Why are 4 mil-
lion newborn babies dying each year? Lancet, 
364 (9432): 399-401. 

4. Lawn JE, Cousens S, Zupan J (2005). Lancet Ne-
onatal Survival Steering Team. 4 million neo-
natal deaths: when? Where? Why? Lancet, 365 
(9462): 891-900. 

5. Mikkel Zahle Oestergaard, Mie Inoue, Sachiyo 
Yoshida, et al. (2011). Neonatal Mortality Lev-
els for 193 Countries in 2009 with Trends 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Maruthappu%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25733755
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ng%20KY%5BAuthor%5D&cauthor=true&cauthor_uid=25733755
http://www.ncbi.nlm.nih.gov/pubmed/?term=Williams%20C%5BAuthor%5D&cauthor=true&cauthor_uid=25733755
http://www.ncbi.nlm.nih.gov/pubmed/?term=Atun%20R%5BAuthor%5D&cauthor=true&cauthor_uid=25733755
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zeltner%20T%5BAuthor%5D&cauthor=true&cauthor_uid=25733755
http://www.ncbi.nlm.nih.gov/pubmed/25733755
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lawn%20JE%5BAuthor%5D&cauthor=true&cauthor_uid=15288723
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cousens%20S%5BAuthor%5D&cauthor=true&cauthor_uid=15288723
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bhutta%20ZA%5BAuthor%5D&cauthor=true&cauthor_uid=15288723
http://www.ncbi.nlm.nih.gov/pubmed/?term=Darmstadt%20GL%5BAuthor%5D&cauthor=true&cauthor_uid=15288723
http://www.ncbi.nlm.nih.gov/pubmed/?term=Martines%20J%5BAuthor%5D&cauthor=true&cauthor_uid=15288723
http://www.ncbi.nlm.nih.gov/pubmed/?term=Paul%20V%5BAuthor%5D&cauthor=true&cauthor_uid=15288723
http://www.ncbi.nlm.nih.gov/pubmed/?term=Knippenberg%20R%5BAuthor%5D&cauthor=true&cauthor_uid=15288723
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fogstadt%20H%5BAuthor%5D&cauthor=true&cauthor_uid=15288723
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fogstadt%20H%5BAuthor%5D&cauthor=true&cauthor_uid=15288723
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shetty%20P%5BAuthor%5D&cauthor=true&cauthor_uid=15288723
http://www.ncbi.nlm.nih.gov/pubmed/?term=Horton%20R%5BAuthor%5D&cauthor=true&cauthor_uid=15288723
http://www.ncbi.nlm.nih.gov/pubmed/15288723
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lawn%20JE%5BAuthor%5D&cauthor=true&cauthor_uid=15752534
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cousens%20S%5BAuthor%5D&cauthor=true&cauthor_uid=15752534
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zupan%20J%5BAuthor%5D&cauthor=true&cauthor_uid=15752534
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lancet%20Neonatal%20Survival%20Steering%20Team%5BCorporate%20Author%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lancet%20Neonatal%20Survival%20Steering%20Team%5BCorporate%20Author%5D
http://www.ncbi.nlm.nih.gov/pubmed/15752534
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3168874/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3168874/


Mamyrbayeva et al.: Epidemiological Aspects of Neonatal Mortality … 

 

Available at:  http://ijph.tums.ac.ir                                                                                                        1329 

since 1990: A Systematic Analysis of Progress, 
Projections, and Priorities. PLoS Med, 8 (8): 
e1001080. 

6. Yared Mekonnen, Biruk Tensou, Daniel S Telake, 
Tedbabe Degefie, Abeba Bekele (2013). Neo-
natal mortality in Ethiopia: trends and deter-
minants. BMC Public Health, 13: 483. 

7. www.stat.gov.kz – official website of the Statistics 
Committee of the Ministry of National Econ-
omy of the Republic of Kazakhstan. 

8. Merkov АМ, Polyakov LY (1974). Health Statis-
tics. Leningrad: Medicine, p. 384 (in Russian). 

9. Glanz С (1998). Biomedical statistics. Practice. p. 
459 (in Russian). 

10. Application of statistical analysis methods for 
public health and healthcare studies (2004). 
Moscow – GEOTAR-media. p. 180 (in Rus-
sian). 

11. Igissinov SI (1974). Preparation and application 
method of cartograms in oncology. Healthcare 
of Kazakhstan, 2: 69-71 (in Russian). 

12. Neonatal mortality rates are declining in all re-
gions, but more slowly in sub-Saharan Africa - 
See more at: http://data.unicef.org/child-
mortality/neonatal#sthash.Wrlrz303.dpuf 

13. Goleva OP, Bogza OG (2013). Structure of early 
neonatal mortality rates in Omsk region for 

2010-2012. Young scientist, 4: 638-641 (in Rus-
sian). 

14. Suvereneva АА, Mamiyev OB, Shramkova IA, 
Baimukhanova GN (2014). A prospect on the 
early neonatal death with regard to mother’s 
organism. International journal on experimental edu-
cation, 3 (1): 78-80 (in Russian). 

15. Bayserkina F (2014). Main tendencies of infant 
mortality in Kazakhstan. J Clin Med  Kazakhstan, 
2 (32): 54-59.  

16. Chaman R, Holakouie Naieni K, Golestan B, 
Nabavizadeh H, Yunesian M (2009). Neonatal 
Mortality Risk Factors in a Rural Part of Iran: 
A Nested Case-Control Study. Iran J Public 
Health, 38(1): 48-52. 

17. Zhumagaliyeva GD, Mamyrbaeva MA, Abdrakh-
manov KB (2015). Clinical and laboratory cri-
teria of viral hepatites in preterm infants. Med J 
West Kazakhstan, 2 (46): 54-57. 

18. Mamyrbaeva MA, Zhylkybekova AK, 
Zhumagaliyeva GD (2015). Dynamic observa-
tion of biochemical parameters of liver failure 
in intrauterine infections. Med J West Kazakh-
stan, 2 (46): 101-104. 

19. Robert L Goldenberg, Jennifer F Culhane, Jay D 
Iams, Roberto Romero (2008). Epidemiology 
and causes of preterm birth. Lancet, 371 (9606): 
75–84.  

 
 

 
 

 
 

 
 
 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3168874/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3168874/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3659057/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3659057/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3659057/
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);

