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CHAPTER 8

INFANT AND CHILD MORTALITY

Naken K. Kasiev, Jeremiah M. Sullivan, Duishe K. Kudayarov and Talaibek S. Builashev

     

8.1 Background and Assessment of Data Quality

This chapter presents information on mortality among children under five years of age.  The rates
shown provide information on levels and time trends in mortality as well as differentials between population
subgroups.  The information on mortality differentials should be of particular use to the agencies providing
health services because the population subgroups at high risk of mortality are identified.

The rates of mortality presented in this chapter are defined as follows:

! Neonatal mortality (NN): the probability of dying within the first month of life,
! Postneonatal mortality (PNN): the difference between infant and neonatal mortality,
! Infant mortality (1q0): the probability of dying between birth and the first birthday,
! Child mortality (4q1): the probability of dying between exact ages one and five,
! Under-five mortality (5q0): the probability of dying between birth and the fifth birthday.

All rates are expressed as deaths per 1,000 live births, except child mortality which is expressed as deaths
per 1,000 children surviving to age one. 

The mortality estimates were calculated from information in the reproductive section of the women’s
questionnaire.  In the KRDHS, survey respondents were asked to report reproductive events in terms of
international definitions.  The definition of a live birth is a birth, irrespective of the duration of pregnancy,
which after separation from the mother breaths or shows any other signs of life such as beating of the heart
or movement of voluntary muscles.  (United Nations, 1992). 

The reproductive section of the KRDHS questionnaire includes a pregnancy history in which specific
questions are asked about each pregnancy that a woman has had.  For each live birth reported in the
pregnancy history, questions are asked about the month and year of birth, sex, survivorship status and current
age (for surviving children) or age at death (for deceased children).

The accuracy of mortality estimates calculated from pregnancy history data depends upon the
sampling variability of the estimates and on non-sampling error (i.e., the completeness and accuracy with
which births and deaths are reported and recorded).  Sampling variability is discussed in the next section of
this chapter.  Typically, the most serious source of non-sampling error in mortality data collected by a
retrospective survey is underreporting of the births and deaths of children who do not survive (United
Nations, 1982).  Such underreporting results in underestimated mortality rates.

When there is underreporting of deceased children in a survey, it is usually most severe for deaths
which occur in early infancy, i.e., in the neonatal period.  When underreporting of early neonatal deaths
occurs, it results in an abnormally low ratio of neonatal mortality to infant mortality. In retrospective surveys,
underreporting of early infant deaths is usually more common for births that occurred further back in time
than for births occurring close to the time of the survey.   Hence, when considering the quality of mortality
data, it is useful to examine the ratios of neonatal to infant mortality for different retrospective time periods.



1For example, see the neonatal and infant mortality rates for Hungary (1955), Italy (1952), Puerto Rico (1952)

and Singapore (1953) in the U.N. Demographic Yearbook, 1961 and fo r Portugal (1968) in the U.N. Dem ographic

Yearbook, 1974.
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Table 8.1  Infant and child mortality

Infant and child mortality rates by five-year periods preceding the survey, Kyrgyz Republic 1997
______________________________________________________________________________

Years Calendar Neonatal Postneonatal Infant Child Under-five
preceding perioda mortality mortality mortality mortality mortality
survey    (NN) (PNN) (1q0) (4q1) (5q0)
____________________________________________________________________________

0-4 1992-97  31.6    29.7    61.3   11.7   72.3  
5-9 1987-92  34.6    36.2    70.8    9.0    79.2  
10-14 1982-87  26.8    55.2    82.0    18.5   99.0  
____________________________________________________________________________
a Calendar year time periods are from  midyear to  midyear.

Neonatal and infant mortality rates from the KRDHS are shown in Table 8.1.  For the periods 0-4,
5-9 and 10-14 years before the survey, the values of the ratio of the former to the latter are .52, .49 and .33,
respectively.  In countries known for having complete and accurate mortality data, at a level of infant
mortality between 60 and 70 per 1000 (a range which includes the infant mortality rates estimated by the
KRDHS), the value of this ratio is typically between .40 and .50.1  For the time periods 0-4 and 5-9 years
before the survey, the ratios for the Kyrgyz Republic are in this range.  Accordingly, this inspection of the
data does not suggest substantial underreporting of neonatal deaths for the 10-year period preceding the
survey. 

8.2 Levels and Trends in Early Childhood Mortality

Table 8.1 shows KRDHS infant and childhood mortality estimates for 0-4, 5-9, and 10-14 years
before the survey.  For the period 1992-97 (i.e., mid-1992 to mid-1997), the infant mortality rate was 61 per
1,000 births.  The estimates of neonatal and postneonatal mortality were 32 and 30 per 1,000.  The estimate
of child mortality (age 1 to age 5) was much lower—12 per 1,000.  The under-five mortality rate for the
period 1992-97 was 72 per 1,000. 

As mentioned above, in KRDHS, infant and child mortality rates were calculated based on the
international definition of live birth, which is the complete expulsion or extraction from its mother of a
product of conception,  irrespective  of  the duration  of  pregnancy, which after such separation, breathes
or  shows any other evidence of life, such as beating of the heart, pulsation of the umbilical cord,  definite
movement of voluntary muscles, whether or not the umbilical cord has been cut or the placenta is attached.
Each such birth is considered live-born. Infant deaths are deaths of live born infants under one year of age
(United Nations, 1992).  As will be discussed below, the use of the United Nations definition results in more
pregnancy terminations being classified as live births and early infant deaths than is the case using the
Ministry of Health’s protocols.

For the fifteen-year period preceding the survey, the estimates of infant mortality show a sustained
declining trend from  82 per 1,000 (1982-1987) to 71 per 1,000 (1987-1992) to 61 per 1,000 (1992-97).  The
sustained declining trend is evidence of a real decline in infant  mortality during the fifteen-year period.
Further evidence of a decline is provided by the estimates of child mortality between the period 1982-87 and



2 The mortality rates for the KRDHS are based on data provided by a sample of 3,848 women and are subject to sampling
variability.  Of interest here is the 95-percent confidence interval for the estimated rates.  For example, the estimated infant mortality
rate for 1992-97 (61 per 1,000 live births) has a very broad 95-percent confidence interval (47 to 76 per 1,000) (see Appendix B).
Thus, the point estimate of 61 per 1,000 cannot be considered exact and the true rate could be higher or lower.

3 It is worth noting that the rates published by the MOH are shown at the national level and separately for the capital city
of Bishkek and  the six oblasts of the Kyrgyz Republic.
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Table 8.2  Trends in Infant
Mortality

Infant mortality rates
reported by the Ministry of
Health, Kyrgyz  Republic
1983-96
_____________________
Year                    IMR
_____________________
1996 25.9
1995 28.1
1994 29.1
1993  31.9
1992 31.5
1991 29.7
1990 30.0
1989 32.2
1988 36.8
1987 37.7
1986 38.2
1985 41.9
1984 40.9
1983 40.1

Mean 1993-96 28.8
Mean 1988-92 32.0
Mean 1983-87 39.7
_____________________
Sources: Ministry of
Health, Kyrgyz Republic

1992-97.  During this period, child mortality declined from 19 to 12 per 1,000; a decline of 37 percent.
While these statistics are evidence of improving mortality conditions, because of sampling variability the
precise extent of the improvements may differ from the percentages shown.2

8.3 Infant Mortality Rates from the Ministry of Health 

The Kyrgyz Republic has a long history of demographic and health data collection—primarily
through the use of registration systems which are national in coverage.  In the case of births and infant deaths,
the Ministry of Health is responsible for data collection which is accomplished when reports of local level
health officials are forwarded up the reporting hierarchy to the oblast level and to the  Ministry.  Official
government statistics on infant mortality are published in the annual statistical reports of the MOH and in
the annual statistical reports of the State Committee on Statistics and Analysis (Goskomstat).3  

The Ministry’s system for collecting data on vital events follows protocols which were established
during the period of the former Soviet Union.  Those protocols define live birth differently from the
definitions of the United Nations that were used in the KRDHS (see above).  According to those protocols,
a pregnancy terminating at a gestation age of less than 28 weeks (i.e.,
weighing less than 1000 grams or measuring less than 35 centimeters) is
considered premature and is classified as a late miscarriage even if signs of
life are present at the time of delivery.  Only if a premature birth survives for
seven days is the child classified as a live birth. A pregnancy terminating at
28 or more weeks of gestation is considered a live birth if the child breaths
and as a stillbirth if breathing is not evident at the time of delivery.  Thus,
some events classified as late miscarriages in the Ministry’s statistical system
would be classified as live births and infant deaths, according to the
definitions used in the KRDHS.  

 Table 8.2 shows infant mortality rates based on the Ministry’s data
for the years 1983 through 1996.  The rates show a persistent declining trend
throughout the period, starting at about 40 per 1,000 in the early 1980s and
declining to 26 per 1,000 in 1996.  This time trend is similar to that displayed
by the rates estimated from the KRDHS. Thus, the estimates from both the
KRDHS and the Ministry document a substantial decline in infant mortality;
25 percent over the period from 1982-87 to 1992-97 according to the
KRDHS and  28 percent over the period from 1983-87 to 1993-96 according
to the Ministry’s estimates.  This is strong evidence of improvements in
infant survivorship in recent years in the Kyrgyz Republic. 

It should be noted that  the rates from the survey are much higher
than the Ministry’s rates.  For example, the KRDHS estimate of 61 per 1,000
for the period 1992-97 is twice the Ministry’s estimate of 29 per 1,000 for
1993-96.  Certainly, one factor leading to this difference are the differences
in the definitions of a live birth and infant death in the KRDHS survey and
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in the Ministry’s protocols.  A thorough assessment of the difference between the two  estimates would need
to take into consideration the sampling variability of the survey’s estimate.  However, given the magnitude
of the difference, it is likely that it arises from a combination of definitional differences and  methodological
differences between the survey and Ministry’s registration systems.  

8.4 Socioeconomic Differentials in Childhood Mortality

Differentials in infant and child mortality by urban-rural residence, mother’s education and mother’s
ethnic group are shown in Table 8.3 and Figure 8.1.  The estimated mortality rates for each subgroup of the
population are for the ten-year period preceding the survey.  A ten-year period is used when calculating the
rates for population subgroups in order to reduce the sampling variability of the estimates.

The rates for residence display a pattern which is expected and which agrees with the pattern found
in  most countries of the world.  The mortality estimates for urban areas are lower at all ages than the
estimates for rural areas.  In terms of infant mortality, the estimate for rural areas exceeds the urban estimate
by 30 percent (70 versus 54 per 1,000). In terms of under-five mortality, the rural estimate exceeds the urban
estimate by 41 percent (82 versus 58  per 1,000).

Mortality estimates for children by education of mother display the expected differentials.  There
is a substantial difference between the infant mortality estimates for women with a primary/secondary
education (82 per 1,000) and women with either a secondary-special or higher education (50 and 48 per
1,000, respectively).  The educational differential is also found in child mortality (mortality in the age range
one to five) so that the overall under-five mortality rate for children born to women with a primary/secondary
education (93 per 1,000) is substantially higher  than the rates for children born to women with either a
secondary-special or higher education (57 and 56 per 1,000, respectively).
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Table 8.3  Infant and child mortality by background characteristics

Infant and child mortality rates for the ten-year period preceding the survey, by selected
socioeconomic characteristics, Kyrgyz Republic 1997
_________________________________________________________________________

Neonatal Postneonatal Infant Child Under-five
Background mortality mortality mortality mortality mortality
characteristic   (NN) (PNN) (1q0) (4q1) (5q0)
__________________________________________________________________________
Residence
  Urban               
  Rural               
Education
  Primary/Secondary
  Secondary-special 
  Higher 
Ethnicity
  Kyrgyz
  Russian 
  Uzbek
  Other

Total               

  29.4   25.0    54.3    4.0    58.2  
  34.4    36.0   70.4    12.7    82.2  

  38.7   42.9    81.7   12.7    93.4  
  30.5    19.5    50.1   7.3   57.0  
  18.4   29.0   47.5  8.6  55.7 

  37.5    32.0    69.5    10.4    79.2  
 [19.0]   [8.2]   [27.1]   10.5  [37.3]  

24.3 42.8 67.1 10.4 76.8
    25.9 34.6 60.5 9.3 69.2

    33.1    33.1    66.2    10.3    75.8  
_________________________________________________________________________

Note: Figures in brackets are based on 200-499 births.

Pronounced mortality differentials are also found by the ethnicity of a child’s mother.  Infant
mortality rates are substantially lower for children born to women of Russian ethnicity (27 per 1,000) than
to children born to women of Kyrgyz (70 per 1,000), Uzbek (67 per 1,000) or other ethnicity (61 per 1,000).
The differentials in  mortality rates by ethnicity are more pronounced than those by residence or mother’s
education. 

8.5 Demographic Differentials in Childhood Mortality

The relationship between early childhood mortality and selected demographic variables is shown in
Table 8.4.  As was the case with the socioeconomic differentials, the rates are shown for the ten-year period
preceding the survey.  

As in almost all populations, in the Kyrgyz Republic the infant mortality rate for male children (72
per 1,000) exceeds the rate for female children ( 60 per 1,000).  However there is little difference in the child
mortality rates for male (10 per 1,000) and female children (11 per 1,000).

 The relationship between childhood mortality and birth order indicates that first births and births
of  order 4 and higher are at greater than average risk of mortality.   

A clear association is indicated between mortality risk and the length of the preceding birth interval.
Births which occur after a short birth interval are at greater risk of mortality than births occurring after longer
intervals.  The risk of infant mortality for births following an interval of less than two years (87 per 1,000)
is greater than the risk for births following an interval of 2-3 years (48 per 1,000) or an interval of 4 or more
years (51 per 1,000).  This relationship suggests that some mortality reduction would result if the proportion
of births occurring after a birth interval less than 2 years were reduced.
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Table 8.4  Infant and child mortality by demographic characteristics 

Infant and child mortality rates for the ten-year period preceding the survey, by selected
demographic characteristics, Kyrgyz Republic 1997
_______________________________________________________________________

Neonatal Postneonatal Infant Child Under-five
Demographic mortality mortality mortality mortality mortality
characteristic   (NN) (PNN) (1q0) (4q1) (5q0)
_______________________________________________________________________

Sex of child
  Male                 
  Female                

Age of mother at birth
  < 20                
  20-29               
  30-39               
  
Birth order
  1                   
  2-3                 
  4+                 
 
Previous birth interval
  < 2 yrs     
  2-3 yrs     
  4+ yrs    

 
Total

36.6 35.4 71.9 10.0 81.2
29.6 30.6 60.2 10.6 70.2

[53.0] [45.1] [98.1] 10.0 [107.2]
34.2 32.3 66.5 10.4 76.3
20.9 27.1 48.0 10.8 58.3

42.1 30.9 73.0 10.3 82.5
28.6 35.2 63.8 6.7 70.0
30.6 32.2 62.8 15.5 77.3

39.7 47.4 87.1 12.1 98.1
22.5 25.4 48.0 10.0 57.5
24.3 26.3 50.6 8.6 58.8

33.1 33.1 66.2 10.3 75.8
_______________________________________________________________________

Note: Figures in brackets are based on 200-499 births

   
   
   
   
 

    

8.6 High-Risk Fertility Behavior

Previous research has shown a strong relationship between the fertility patterns of women and their
children’s risk of mortality (United Nations, 1994).  Typically, mortality risks are greater for children who
are born to mothers who are too young or too old, who are born after a short birth interval, or who have a
high birth order. In this analysis, a mother is classified as too young if she is less than 18 years of age, and
as too old if she is over 34 years of age.  A short birth interval is defined as a birth occurring within 24
months of the previous birth, and a child is of high birth order if the mother had previously given birth to four
or more children.

Table 8.5 shows the distribution of children born in the five years before the survey by risk category.
While first births to women aged 18 to 34 are considered an unavoidable risk, they are included in the
analysis and are shown as a separate risk category.

Column 1 of Table 8.5 shows, that in the five-year period before the survey, 28 percent of births were
in a single high-risk category and 7 percent were in a  multiple high-risk category. 

Column 2 of the table shows risk ratios for avoidable high-risk births relative to births not having
any high-risk characteristics.  Overall, the risk ratio for births in a single high-risk category is 1.3  (i.e.,
elevated by 30 percent over births in the no risk category).  For births with multiple high-risk characteristics,
the risk ratio is 1.4 (i.e., elevated by 40 percent).
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Table 8.5  High-risk fertility behavior

Percent distribution of children born in the five years preceding the survey by
category of elevated risk of mortality, and the percent distribution of currently
married women at risk of conceiving a child with an elevated risk of mortality,
by category of increased risk, Kyrgyz Republic 1997
_____________________________________________________________

Births in 5 years Percentage
preceding the survey of
_________________  currently

Risk                        Percentage          Risk           married 
category of births           ratio womena

_____________________________________________________________

Not in any high-risk category    

Unavoidable risk category
  First birth between ages 18 and 34

Single high-risk category
  Mother’s age < 18     
  Mother’s age > 34     
  Birth interval < 24 months
  Birth order > 4     

Subtotal

Multiple high-risk category 
  Age >34 & birth interval <24 mo.
  Age >34 & birth order >4 
  Age >34 & birth interval
    <24 & birth order >4
  Birth interval <24 & birth order >4

Subtotal

In any avoidable high-risk category

Total               
Number of births             

   35.4   1.0    29.0b

29.8 1.4 6.0

      1.3  1.2      0.1
   1.9  0.0    16.4

   17.4  1.5    13.8
    7.0  1.3      5.6

   27.5  1.3     35.8

               
    0.2   0.0      0.2
    4.4  0.9     24.9
    0.2  0.0     1.7

    2.7  2.3 2.3
    

   7.4 1.4    29.1

   34.9     1.3    65.0

  100.0 -   100.0
2,026 - 2,675

_______________________________________________________________

Note: Risk ratio is the ratio of the proportion dead of births in a specific high-
risk category to the proportion dead of births not in any high-risk category.
a Women were assigned to risk categories according to the status they would
have at the birth of a child, if the child were conceived at the time of the survey:
age less than 17 years and 3 months, age older than 34 years and 2 months,
latest birth less than 15 months ago, and latest birth of order 4 or higher.
b Includes sterilized women

Column 3 of Table 8.5 looks to the future and addresses the question of how many currently married
women have the potential for having a high-risk birth.  The results were obtained by simulating the risk
category into which a birth to a currently married woman would fall if she were to become pregnant at the
time of the survey.  For example, a woman who was 37 years old at the time of the survey and had four
previous births—the last of which occurred three years earlier—would be classified in the multiple high-risk
category of being too old (35 or older) and at risk of having a high-order birth (greater than 4).

Overall, 65 percent of currently married women had the potential to give birth to a child with an
elevated risk of mortality.  Twenty-nine percent of women had the potential to give birth to a child with
multiple high-risk factors.  
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