- EDITORIAL

DOI: 10.17816/PED835-14

INFANT MORTALITY IN RUSSIAN FEDERATION AND INFLUENCE ON ITS
DYNAMIC FACTORS
© D.O. Ivanov, Yu.S. Aleksandrovich, V.I. Oryol, D.V. Prometnoy

St. Petersburg State Pediatric Medical University, Ministry of Healthcare of the Russian Federation, Russia

For citation: Pediatrician (St. Petersburg), 2017;8(3):5-14 Received: 21.03.2017
Accepted: 26.04.2017

Minimizing infant mortality (IM) is the primary national objective of the Russian Federation. Aim: This study aimed to
analyze IM indicators in the Russian Federation and identify factors that influence the dynamics of IM. The level of
leading regional indicators of socioeconomic development and provision by doctors and hospital beds in the Russian
Federation was studied and compared with the similar factors in foreign countries. Materials: Official and operative
reports of Rosstat for 2011-2016 were assessed. Results. The coefficient of IM was 6.0 per 1000 live births in the Rus-
sian Federation, and varied from 4.8-9.2 in federal districts. The indicator increased in 2012 in connection with the
transition to a new system of newborn registration. The indicator witnessed a permanent decline in 2016 and revealed
a negative correlation between the regional bulk products and the coefficient of IM and a positive correlation with the
overall IM. However, the relationship among the indicators of IM and the size of the region, the number of highways, the
number of patients per one hospital bed or assigned to one doctor could not be established. Conclusion. In the Russian
Federation, IM is higher than that indeveloped countries; has permanent tendency to decline; correlates with regional
bulk products; does not depend on transport availability, provision with doctors, and hospital beds; and is determined
by the organization and the quality of medical care.
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CHuxeHne MnapeHyeckoi cmepTHocTn (MC) — BaxHas rocyaapcTBeHHas 3afava. Less: aHanus nokasateneit MC, BbigB-
NneHne GaKkTOpOB, BAUAIOWMX HA €€ AUHAMUKY MYTEM U3YyYEeHUS YPOBHS BeAYLWMX PETMOHANbHbIX MHAMKATOPOB COUMaNb-
HO-3KOHOMMYECKOro pasBuTus, obecneyeHHOCTU BpayaMM M CTAaLMOHAPHBIMM KOMKaMMK M COMOCTaBleHWE NokasaTtenen
Poccuiickon @epepaunn c 3apybexHoiMu. Mamepuansi: oduumanbHble n onepaTueHble oT4eTbl PoccTaTta 3a 2011-2016 rr.
Pesynemamoi. Koapduunent MC B 2016 1. coctaun 6,0 Ha 1000 xMBOpOXAEHHBIX M BapbupoBan B penepanbHbiX OKpyrax
oT 4,8 po 9,2. B cBS3M C NnepexofOM Ha HOBYI CUCTEMY perMcTpaLmm HOBOPOXAEHHbIX NOKa3aTenb yeennumunca K 2012 r.
K 2016 r. Habnofanocb ero ycToh4mMBoe CHUXeHMe. BoisBneHa oTpuuatenbHas Koppensums BeNMYMHbI BaJIOBOro perno-
HanbHOro npoaykta u kospouuneHta MC 1 nonoxuntTenbHas KoppensumMa yKasaHHOro nokasaTtens M abCcontTHOro no-
kasatens MC. He BbisiBNeHO 3aBUCMMOCTM MexAay nokasatensmu MC u nnowaabio TeppUTOpUM, NIOTHOCTbIO aBTOL0POT
C TBEPAbIM NOKPbLITUEM, KOJIMYECTBOM YenoBek Ha 1 koiky/1 Bpaya. Bereodsl. MC B Poccuiickoli Depepauum Bbile, 4em
B Pa3BUTbIX CTpPaHaX MUPaA, UMEET YCTOMYUBYI TEHAEHLMIO K CHUXEHWIO, KOppenupyeT C BEIMYMHOM BaNOBOro perno-
HanbHOro MPOAYKTA, HE 3aBUCUT OT TPAHCNOPTHOM AOCTYNHOCTU U 06ecneyeHHOCTH BpayaMu U CTaLMOHAPHBIMU KOMKaMK,
onpefensercs opraHM3aumnelt U Ka4eCTBOM OKa3aHWUS MeAULMHCKOM NOMOLLM.

KnioueBble cnoBa: mnageHyeckas CMEpPTHOCTb; KO3¢¢MLLM€HT MaaLeHYeCcKom CMEPTHOCTH; abconoTHbLIM NoKasaTenb
MNageHYecKon CMEPTHOCTH; anKTOpr pucka MNnageHYeCcKon CMEPTHOCTU.
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BACKGROUND

Reduction of childhood mortality is one of the most
important government public health care goals. The ma-
jority of child deaths occur during the first year of life:
40% in the early neonatal period and 30% in the post-
neonatal period [18]. Approximately 55%-65% of all
deaths in the age group 0-14 years are registered among
children below the age of one year [7]. The significance
of infant mortality (IM) is underlined by its high contri-
bution to overall childhood mortality [4, 9, 14]. IM rate
(IMR) is one of the main health indicators that reflect
healthcare priorities and performance of social insur-
ance programs [3].

Aim. This study was undertaken to analyze the rate
of IM in the Russian Federation and identify the factors
that affect its dynamics through an assessment of the
main regional indicators of socio-economic develop-
ment and sufficiency of physicians and hospital beds.
A comparison of the evaluated parameters with those
in other countries is also conducted and relevant infer-
ences have been drawn.

MATERIALS
We used official statistical reports and publications
of the Russian Federal Statistics Service for 2011-2016.

STATISTICAL ANALYSIS

We conducted a population-based study. Data anal-
ysis was performed using the Statistica 10.0 software
package (Statsoft Inc., USA). Correspondence of data
to normal distribution was not checked. Categorical
variables were compared using the Pearson’s test, chi-
square test, and Fisher’s exact test, if one of the values
in the contingency table was < 5. Spearman’s correla-
tion coefficient was calculated to examine the correla-
tion between variables. Differences associated with
p values < 0.05 were considered statistically significant.

RESULTS

Overall IMR in Russia in 2016 was 6.0 per 1,000 live
births; IMR ranged from 4.8 in the Northwestern Fe-
deral District to 9.2 in the North Caucasian Federal Dis-
trict (Figure 1). An increase in IM was observed during
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Years /20061 2011 2012 2013 2014 2015 2016
o Years
Districts
2011 2012 2013 2014 2015 2016
Russian Federation 73 8.7 8.2 7.4 6.5 6.0
Central Federal District 6.4 7.8 7.6 6.5 6.0 5.6
Northwestern Federal District 54 6.2 6.2 5.8 53 4.8
Southern Federal District 7.1 8.3 7.9 7.2 6.2 5.6
North Caucasian Federal District 12.9 14.7 12.3 11.9 10.3 9.2
Volga Federal District 6.3 7.7 7.5 7.2 6.1 5.6
Ural Federal District 6.6 7.7 74 6.4 5.8 5.5
Siberian Federal District 7.8 94 8.5 7.8 7.0 6.6
Far Eastern Federal District 9.2 10.8 11.0 9.1 7.6 6.5
Crimean Federal District - - 6.8 6.1 6.0 -

Fig. 1. Infant mortality rate in 2011-2016 and its dynamics in different federal districts
Puc. 1. KoadppuumeHT MnapeHuyeckoi cmeptHocTi 3a 2011-2016 rr. u ero aAMHaMuka no deaepanbHbIM OKpyram
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2011 2012 2013 2014 2015 2016
Russian Federation 13,136 16,291 15,477 14,322 12,714 11,421
Central Federal 2649 3401 3343 2889 2732 2566
District
Northwestern Federal 847 1022 1033 985 916 827
District
Southern Federal 1155 1440 1379 1277 1116 1140
District
North Caucasian Federal 2122 2432 2011 1967 1665 1441
District
Volga Federal 2335 2997 2977 2836 2427 2164
District
Ural Federal 1138 1396 1352 1176 1068 960
District
Siberian Federal 2129 2669 2428 2227 1954 1782
District
Far Eastern Federal 761 934 954 788 659 541
District
Cr}mfean Federal B B 191 177 177 B
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Fig. 2. Absolute numbers of infant deaths in the Russian Federation during 2011-2016 and its accumulation in different federal

districts

Puc. 2. A6conioTHbI NoKasaTenb MIaAeHYecKoi cmepTHocTn B Poccuiickoit Depepauum 3a 2011-2016 rr. u ero HakonneHune

no ¢enepanbHbLIM OKpyram

2012 in all federal districts; in 2013 IM continued to in-
crease in the Far Eastern Federal District, whereas it sta-
bilized in the Northwestern Federal District. Since 2013 a
steady decline of IM has been recorded. The North Cau-
casian and Far Eastern Federal Districts demonstrated
the highest IM during the period under study (except for
2016, when the Siberian Federal District had higher IM
than the Far Eastern Federal District); the lowest IM was
observed in the Northwestern Federal District. A total
of 11,421 children in the < 1 year age-group died in the
Russian Federation during 2016 (Figure 2). The highest
number of deaths was registered in the Central and Volga
Federal Districts, while the lowest index was registered
in the Far Eastern and Northwestern Federal Districts.

The Central, Volga, and Siberian Federal Districts as-
sumed leading positions in terms of the absolute number
of deaths during 2011-2016. The lowest number of infant
deaths was registered in the Far Eastern and Northwest-
ern Federal Districts. We found an increase in the number
of infant deaths by 2012 and a decline by 2016.

The number of districts with IMR of 10-15 per
1,000 live births decreased from 11 (13.3%) in 2011
and 16 (19%) in 2012 to 4 (4.7%) in 2016 (newborns
with birth weight < 1,000 g were considered only if they
survived > 168 hours). The number of districts with
IMR < 5 also increased from 4 (4.8%) in 2012 to 13
(14.9%) in 2015, and 18 (21.2%) in 2016 (p = 0,001)
(Table 1, Figure 3).
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Fig. 3. Distribution of federal districts based on infant mortality rate (per 1,000 live births)
Puc. 3. PacnpepeneHue cy6bekToB (hepepasbHbIX OKPYroB Mo YPOBHIO Ko3gduuMeHTa MaageH4eckon cmepTHocTu (Ha 1000 xu-

BOPOXXAEHHbIX)

A statistically significant correlation was observed
between the value of gross regional product and IM:
negative correlation between IMR and gross national
product and a positive correlation between the absolute
number of infant deaths and gross national product (Ta-
bles 2 and 3).

In the Russian Federation, patients are primarily
transported to the in-patient dpts by ambulance cars.
Therefore, we used the density of paved roads as a
proxy indicator of inpatient care availability. We found
no correlation of IM with inpatient care availability or
the size of the region.
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Table 1
Distribution of federal districts based on infant mortality rate
Tabnuya 1
Pacnpepenenue cybbekToB Poccuitickoii Mepepaumm no ypoBHio KoadhduLMeHTa MnageHYeckoin CMepTHOCTH
Number of districts of the Russian Federation
(peIrl\;[,IgOO) 2011 2012 2013 2014 2015 2016 P | Piss | Piiss
abs. % abs. % abs. % abs. % abs. % abs. %
>15 1 1.2 5 6.0 4 4.6 3 34 1 1.1 2 24 | 0.108 | 0.217 | 0.509
10-15 11 13.3 16 19.0 12 13.8 6 6.9 5 5.7 4 4.7 | 0.309 |0.003* | 0.046*
5-9 64 | 771 59 | 702 | 69 | 79.3 72 | 82.8 | 68 | 782 | 6l 71.8 | 0.314 | 0.827 | 0.428
<5 7 8.4 4 4.8 2 2.3 6 6.9 13 14.9 18 21.2 | 0.261 | 0.001* [ 0.020*
Total 83 |100.0| 84 |100.0| 87 |100.0| 87 |100.0| 87 |100.0| 85 | 100.0 - - -
Tpumeuanue: MC — MiaJieHYeCKast CMEPTHOCTB; * JOCTOBEPHO pasiIMyarolyecs 3Hadenust; 121 coorsercryromme roast 2011, 2012, 2016.
Note: IMR — infant mortality rate; * statistically significant difference; '"'*!° respective years 2011, 2012, 2016

Table 2
Correlation between infant mortality and socio-economic development in federal districts during 2011-2015
Tabnuua 2
Koppenauusa Mexnay nokasatensmu MaageH4eckor CMePTHOCTU M OTAENbHBIMU NOKa3aTeNsIMU COLMANbHO-IKOHOMMUYECKOro pas-
BuUTMA penepanbHbix okpyros 3a 2011-2015 rr.

Years
2011 2012 2013 2014 2015
= = = = =
Infant 1 gt o g8l £ |2 w8502 |s8| S5.|2 |v8|E5.]2 | w8
mortality | 58 |Z g | »8| e |2 | 28| M| x| 28| S|S0 S| S| »8
3 |50 |G| B2 |08 Eo| 2|2 Ea| B2 %8| BBl 22| °2| Bo
22 | 8°| 58| 28|88 28 |8°|582| 258 |8°| 52| g8|8°| 8¢
g5 |3 R & g5 15 Q&SQVJ” R & 5|3 Q&SQCE A&
© © O O o}
Absolute
glflrirrllt%;rlt 0.677* | 0.175 | 0.061 | 0.694* | 0.155| 0.179 | 0.718* | 0.154 | 0.184 | 0.702* | 0.111 | 0.210 | 0.724* | 0.114 | 0.222*
deaths
IMR —0.262* [ 0.253* |—0.197|-0.286* | 0.119 |—0.098|-0.341*| 0.132 |—0.186 | —0.345* | 0.061 |—0.133 [-0.351*[-0.019 | —0.051
Ipumeyanue: *CTaTUCTUYECKU 3HAUNMBINA KOAPOUIUCHT KOPPEIALHH.
Note: * statistically significant correlation coefficient, IMR—infant mortality rate

Table 3
Correlation between infant mortality and socio-economic development in federal districts during 2011-2015
Tabauua 3
Koppensuus Mexay nokasatensiMu MiafeH4Yeckoil CMEPTHOCTU M OTAEbHBIMU NOKA3aTeNsIMU COLMANbHO-IKOHOMMUYECKOr0 pas-
BUTUA cybbekToB Poccuickor Mepepaumm 3a 2011-2015 rr.

Years
2011 2012 2013 2014 2015
Infant I P i o 8 o o o w B I w8
mortality |2 E 8|2 | 28 |2E 8|S 28258 S| 2E|288|2 .| 2E 2882|528
£S5 B8|EE|8E5|B8EE|68g B8 EL|é85|B8| EE(688 B8 | &HE
SEEI RS ES|CPERS|EEOPE S| EE|OPE R £SO PE 85| £
"3 |ag| %@ |aE| Y% |aE| %o |aE| 95 as
Absolute
number of 0.677* | 0.175 | 0.061 | 0.694* 10.155| 0.179 | 0.718* [ 0.154| 0.184 | 0.702* | 0.111 | 0.210 | 0.724* | 0.114 | 0.222*
infant deaths
IMR —0.262*0.253* [-0.197 | -0.286* | 0.119 |-0.098 |-0.341*| 0.132 [—0.186 | -0.345% | 0.061 | —0.133 |—0.351*| —0.019 | —-0.051
Tpumeuanue: *CTaTUCTHYECKU 3HAYUMBIH KO3()OHIIUEHT KOPPEIISAIIHH.
Note: * statistically significant correlation coefficient; IMR, infant mortality rate
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Fig. 4. Infant mortality rate in the Russian Federation, disaggregated by the cause of death and its dynamics during 2011-2016
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Congenital and chromosomal abnormalities were
the most frequent causes of deaths during the perinatal
period (Figure 4). We observed an increase in the num-
ber of perinatal deaths in 2012 and a decline by 2016.
The speed of changes in IM associated with congeni-
tal and chromosomal abnormalities was significantly
higher compared to changes in IM owing to other rea-
sons.

Among the countries of the Commonwealth of In-
dependent States (CIS), the lowest IMR in 2015 was
observed in Belarus, 3 per 1,000 live births. Other
CIS countries had implemented the system of birth
registration recommended by WHO prior to 2012. IM
in Russia was higher than that in other post-Soviet
states: >1.5-fold higher than that in Poland and Hun-
gary, 2.2-fold higher than that in Finland (for 2014),
1.5-fold higher than that in Germany and Austria, and
22% higher than that in the USA.

The sufficiency of medical care was estimat-
ed by the number of doctors and hospital bed for 1
person. None of the countries used for comparative
analysis reported a correlation between the IM and
the sufficiency of medical care (with the exception
of USA due to lack of data). In Finland (which has
the lowest IMR), the provision with physicians during
2011-2013 varied between 331 and 335, whereas in
Russia during 2011-2015 their number varied between
195 and 218; the provision with hospital beds varied
from 181-221 and 106-120 per person in Finland and
Russia respectively. In Kazakhstan and Azerbaijan
the number of physicians in 2011-2015 was 253-266
and 290-295 respectively; the provision with hospital
beds was 142-172 and 204-215, i. e., these parameters
were similar to those in Russia, while the IMR was
significantly higher in these countries. These data
seem to suggest that the availability of medical per-
sonnel and hospital beds does not affect the level of
IM in the country.

DISCUSSION

The increase in IM observed in the Russian Federa-
tion in 2012 is associated with the implementation of a
new birth registration system comparable to the interna-
tional one, which was a significant breakthrough for the
national health care [3].

We identified a negative correlation (from mild to
moderate) between IMR and the value of the gross
regional product, which may indicate relatively small
impact of the economic level on IM. However, from
2011 to 2015, the correlation coefficient showed a
gradual increase from |0.262| to |0.351|, which sug-
gests a growing impact of economic factors on the
IMR. The moderate positive correlation between the
absolute number of infant deaths and the gross re-

gional product observed in the study is likely attribut-
able to the larger number of young people who tend
to reside in the economically prosperous regions, and
therefore, to a larger amount of births eventually. High
frequency of deaths indicates relatively “low quality”
of the product of conception. Thus, IM is considered
a medico-social, rather than just a medical problem
[5, 6, 10].

“The decrease in IM is associated with improved
availability of medical equipment in obstetric hospi-
tals, development of neonatologic services, imple-
mentation of internationally-accepted treatment pro-
tocols, and the establishment of regional perinatal
networks. However, the rate of reduction in postneo-
natal mortality is slower; during 2011-2016 the peri-
natal mortality associated with congenital and chro-
mosomal abnormalities demonstrated the most rapid
decrease, whereas the mortality associated with re-
spiratory system disorders and infections in children
over 1 month of age showed a significantly slower
decline. Such dissonance is probably attributable to
existing differences in the pace of development of
neonatal and pediatric services, which contributes
to delayed mortality, when critically ill newborns
undergo prolonged, costly treatment in neonatal
units and eventually die in pediatric facilities due
to improper emergency medical care. In 2014, this
problem encouraged the authorities of the Rostov re-
gion to start a project entitled ‘Audit of children’s
hospitals’ coordinated by the Ministry of Health of
the Russian Federation and administrative bodies of
Rostov region with the involvement of experts from
WHO, Scientific Center of Children’s Health (Mos-
cow), medical institutions of the region, and special-
ists from the Rostov State Medical University. The
project had the following objectives: assessment
of the existing status of children’s emergency care
and readiness of medical facilities; analysis of pe-
diatricians’ adherence to Federal Clinical Guidelines
(treatment protocols); identification of the main
‘hot points’ and planning for immediate and long-
term actions to address these. Off-site analysis of
patient medical records, quarterly on-site monitor-
ing of changes in the quality of diagnosis made and
treatment, improving the skills of doctors and nurses
by providing regular one-day trainings using man-
nequin simulators and subsequent monitoring of per-
formance were some of the key activities undertaken
as part of the project.

In addition to this project, the regional government
implemented various measures to improve pediatric
intensive care, including compulsory rapid (within
2 hours) reporting of all hospitalized children aged
1 month-18 years to the specialists of the Intensive
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Care and Advisory Centre (ICAC), joint decision-
making on the management of such patients and orga-
nization of an ICAC specialists visit to a hospital when
necessary. As a result the proportion of children who
died in primary healthcare units showed a significant
decrease: from 52.9% (37 out of 70) in the first half of
2015 to 33.8% (22 out of 65; p = 0.026) in the first half
of 2016. The rate of postneonatal mortality reduced
from 3.6 per 1,000 live births in 2013 to 3.3 in 2014,
2.3in 2015, and 3.0 in 2016. A decline in the postneo-
natal mortality contributed to the decrease in IM: from
9.6 per 1,000 live births in 2013 to 7.9 in 2014 and 6.6
in 2015, 2016.

It is essential that the results were achieved using
only the internal resources of healthcare institutions
and with no significant additional expenditures. These
internal resources were saved by optimizing the sys-
tem of drug administration, discouraging the use of
expensive medications with unproven efficacy and
unnecessary investigations (tests with low diagnostic
value), ensuring comprehensive control of children in
reanimation units, and provision of timely intensive/
emergency care with the involvement of specialized
healthcare facilities [8, 12, 13, 15]. Establishment of
an effective intensive/emergency care is a powerful
tool to reduce the number of deaths in children [1, 2,
16, 17].
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