Chapter Six

Child and Infant Mortality

6.1 Introduction:

Studies of infant and child health indicators and their level and trends are important to demonstrate changes in the population health status through time.  Estimates of child and infant mortality rates are one of the most important health indices, which reflect the health status and social level in the community.  They help the process of health surveillance and evaluation of the population health programs.  Many countries set their health polices based on change of these indices.  Developing countries, develop hospital and diagnostic services with high cost to avoid any possible cause of death. While countries of the world adopted policies to support the primary health care services including maternal and child health services to minimize mortality due to preventable diseases responsible for the major component of the mortality in developing countries.  These activities reduce child mortality due to common preventable diseases especially the vaccine preventable diseases.  This policy resulted in a marked reduction in child mortality in most of the countries in the world whether developed or developing countries. 

Generally it is observed that countries with high fertility and high birth rates, as demonstrated later in this chapter are suffering from higher infant and child mortality.  There is a correlation between the two issues and one factor could cause the other.  There are variations among countries in the reported child Mortality.  In 2004 under 5 years mortality was less than 5 per 1000 live birth in Japan, Finland and Sweden.  It was more than 200 deaths per 1000 live birth in Maley, and Somalia.  Under five mortality in Afghanistan was 257 and in Angola 262 per 1000 live birth.  This means, that more than a quarter of born children died before reaching five years old.1
In 1994 Palestinian Territory adopted a National Health plan2.  According to this plan primary health services are the vertebral column of the Palestinian health care system.  In this system women and child health has a top priority.  One of the main goals is reduction of morbidity and mortality among women and children.  One of the strategic goals is stated as: “ By the year 2000 to reduce Infant mortality will be reduced by 30% of the present level 2.  Years latter a network of Maternal and child health centers are established, expanded and supported by the relevant health programs in both Gaza Strip and the West Bank.  The strategic health plan for the years (1999-2003) calls for establishment of primary health care center that provide maternal and child health services in the deprived areas in the Palestinian Territory.”3
In this chapter we are going to discuss four indicators to measure the level and trends of infant and child mortality. Each health Indicator reflects a time period of child life.  These indicators are: 

1. Neonatal Mortality: Probability of death in the first 28 days. 

2. Post Neonatal Mortality: Probability of death after 28 day and before computation of the first year of life.

3. Infant Mortality: Probability of death during the first year of life.  This includes the sum of the first and the second indicators. 

4. Under five-year Mortality: probability of the children death before reaching their fifth birthday. 

These rates are calculated by dividing the number of deaths during the specified period by the total number of live births in the same year and multiplying by 1000.  They are expressed as: mortality rate per one thousand live births. 

Each of these indicators reflects associated specific health hazards and reflects the situation of the health services provided for the child and his mother.  For example: Neonatal mortality is mainly contributed to pre-maturity, congenital anomalies and complications of delivery. Reduction of neonatal mortality necessitates improvement of antenatal care and improvement of delivery place and neonatal services in hospitals.  Post-neonatal mortality is mainly caused from respiratory and enteric diseases.  Reduction of post neonatal mortality necessitates improvement of the environmental conditions and support of the primary health care services.

6.2 Data quality:

Accuracy of child and infant mortality rates depends on the ability of investigators to have accurate numbers of total deaths during the period of investigation and accuracy of reported live births for the same population at the same time. We  observed variation of the results in Palestinian land, this variation could be explained by:

1. Incomplete registry of live births in one locality or more. 

2. Un-notified cases of deaths for different reasons specially during the early neonatal period.

3. Variations of the study areas where the figure of limited area survey could not be generalized for all the Palestinian society 

4. Variation of study designs and data collection whether by the direct or indirect methods

During the demographic and  Health Survey (2004) in Palestinian Territory 4.  There is a real attempt to avoid problems in the previous registrations and Demographic and Health Surveys. 

1. The sample is not limited for specific localities, it is including all governments in the West Bank and the Gaza Strip and covers cites villages and refugee camps.  The sample is two-stage random sample.  The sample was appropriate to the population size in the area included in the survey. 4 

2. Child and infant mortality rates are calculated based on the data collected in the 3rd part of the questionnaire regarding reproductive history.  Women were asked about number of born children (males or females) with details about name, sex and birth date.  The same variables were reported for all Decayed children beside date of death.  It is worth-wise to mention that during the survey the families were asked about two major events during life, birth and death.  No one can forget these events.  This will minimize the chance of recall bias in estimation of births and deaths. 

3. Active steps improved validity and reliability of the collected data.  Training of the field workers and pilot study were conducted to test and improve validity and reliability of the data collected. Response rate is high and exceeded 90%.

Data collected in this survey is exposed to some bias such as:

1. Inaccurate registry of birth and death dates leads to overlap of data.  This may lead to a bias in Infant mortality estimation.  This effect is mild where the group that could be affected is those died in the twelfth month, which is always very low.  During this survey the data was calculated by day for those who died in the first month and by month for deaths in the first two years of life and by year for death after the 2nd year.  This process minimizes the bias and improve the validity. 

2. During determination of risk factors for infant and child deaths the survey depends on questioning woman about non documented variables such as years of education.  This error is more among woman in the middle class of education.  Anyhow the use of the scientific approach in the sample selection and training of the staff improve validity to have a realistic data. 

6.3 Mortality Levels and trends: 

During the Demographic and Health Survey 2004 Infant and child mortality are estimated in the last 15 years and this time is divided to 3 periods, five years each: 90 – 94, 95 – 99 and 2000 – 2004.  

Table 6.1 and Figure 6.1 demonstrate a graduate and regular reduction in mortality rates through time.  Neonatal mortality is reduced from 21.2 in the first period (90-94) to reach 16.4 per thousand live births in the last 5 years.  Post-neonatal mortality rate is reduced from 11.6 in the first period to reach 7.8 per 1000 live birth in the last 5 years.  This is reflected on infant mortality where probability of infant death is sum of neonatal and posts neonatal probability of death.  During the first period (90-94) Infant mortality was 32.8 to reach 24.2 per l000 live birth in the last five years after gradual reduction through the past 15 years.  Under five mortality was reduced by the same pattern from 37.7 in the first period to reach 28.3 per 1000 live birth in the last 5 years.  

Table 6.1: Direct estimates of infant and child mortality rates for five years preceding the survey by region, 2004

	Palestinian Territory
	Neonatal

Mortality
	Post neonatal

Mortality
	Infant

Mortality
	Under 5

Mortality

	1990-1994
	21.2
	11.6
	32.8
	37.7

	1995-1999
	19.0
	9.0
	28.0
	31.0

	2000-2004
	16.4
	7.8
	24.2
	28.3

	West Bank

	1990-1994
	20.7
	8.2
	28.9
	32.9

	1995-1999
	14.9
	8.3
	23.2
	27.6

	2000-2004
	13.5
	6.5
	20.0
	23.7

	Gaza Strip

	1990-1994
	21.9
	16.4
	38.3
	44.4

	1995-1999
	25.2
	9.9
	35.1
	40.0

	2000-2004
	20.6
	9.6
	30.2
	34.8


When child age increases the risk of death decreases.  The chance of death during the neonatal period (less than 29 days) exceeds the chance of death during post-neonatal period (29-365 days).  In the last 5 year period neonatal mortality rate is 2.1 times higher than post-neonatal rate.  This indicates the high risk in the first 4 weeks of life if compared with the following eleven months of the first year of life.

Figure 6.1: Direct estimates of Infant and Child Mortality Rates per 1000 live birth for

 5 years preceding the survey, 2004
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Table 6.1 and Figure 6.1 demonstrate the same trend of reduction in infant and child mortality in both the Gaza Strip and the West Bank. There are differences between the reported mortality rates in the two regions.  The rates were higher in the Gaza strip than the West Bank in the first 5 years (90-94).  Infant mortality was 38.3 per thousand in the Gaza Strip and 28.9 per thousand in the West Bank. Under five Mortalities were 44.4 per thousand in the Gaza Strip and 32.9 per thousand in the West Bank.  Infant Mortality rate in the West Bank dropped to 20.0 per thousand and in the Gaza Strip to 30.2 per thousand.  Under five year mortality in the West Bank reached 23.7 per thousand and in the Gaza Strip 34.8 per 1000 live birth during the period 2000-2004.  The same table and Figure demonstrate constant differences between the West Bank and the Gaza Strip through the three periods described in the Demographic and Health Survey 2004.

Changes in the mortality trends in the two regions are referred to two major causes.  The first is the expansion of the Maternal and child health services especially in the West Bank.  These centers provide the population with better health services that reduce mortality.  The second reason is improvement in data collection resulted in more accurate rates. 

Generally there are regional differences between the Gaza Strip and the West Bank, where the infant and child mortality rates are higher in Gaza Strip.  There is a marked difference between the two regions in mortality reduction, in the West Bank IMR reduced by 30% through the last 15 years while this reduction is 20% in the Gaza Strip. 

Reduction of Infant and child mortality in the present estimation in Demographic and Health Survey 2004 is slightly less than the estimates of the Demographic and Health Survey 2000 for the West Bank and the Gaza Strip.  The estimated infant mortality for the Palestinian Territory for the years 2000 was 25.5 compare to 24.2 in the present survey.  Estimated infant mortality was 24.2 for the West Bank and 27.3 for the Gaza Strip, while the present direct estimate for infant mortality is 20.0 and 30.2 per thousand respectively for the two regions 5 .  
Reported infant and child mortality by Ministry of Health is less than the rates reported by the Demographic and Health Survey 2004.  For the year 2003 Ministry of Health reported infant mortality 16.5 per-thousand with higher rate in the Gaza Strip (24 per thousand). The reported Under five-year mortality were 28.5 in the Palestinian Territory.  Ministry of Health report refers to probability of under reporting where deaths included in the report are those notified and registered the official health offices6. In spite of the lower reported rates by MOH it is worthy to say that Demographic and Health Survey 2004 and MOH report come with full agreement in number of issues:

1. The gradual decrease of infant and child mortality through years.

2. Higher mortality rates in Gaza Strip than rates in the West Bank.

3. The highest probability of death occurs during the neonatal period

Figure 6.2: Direct estimates of infant and child mortality per 1000 live birth for 5 years preceding the survey by region, 2004
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Figure (6.3) compare infant and child mortality as reported in the Demographic and Health Survey 2004 in the Palestinian Territory with the mortality rates in other countries mainly in the Eastern Mediterranean region as reported by the World Health Organization 2004.  Infant and child mortality rates in the Palestinian Territory are similar to rates in the surrounding countries such as Syria, Lebanon and Jordan and less than other surrounding countries.  These rates are far away from the rates reported a nearby country as Cyprus 1. 

Figure 6.3: Compare infant and child mortality in the Palestinian Territory with the mortality rates in some of the World Countries 
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Source: WHO (2004) The World Health Report 2004, Changing History, Geneva.

6.4 Risk factors for infant and child mortality: 

In this chapter we study some possible risk factors for infant and child mortality available in the Demographic and Health Survey 2004 in the Palestinian Territory.  These risk factors are compared with similar risk factors studied during Demographic and Health Surveys in Arab countries as Egypt, Jordan, Yemen and Libya.  We could not explore other risk factors from the available data.

1. Sex: Demographic and Health Survey 2004 results (table 6.2) demonstrated higher infant and child mortality among males.  Probability of death among males is higher than females during the neonatal period while probability of female deaths during post neonatal period is equal.  Similar results are reported in Demographic and Health Surveys in Egypt, Jordan, Yemen and Libya.  The Demographic and Health Survey 2000 showed slight differences in mortality than the Demographic and Health Survey 2004.  Infant mortality was 25.3 per thousand among males and 25.6 per thousand among females.  Under five Infant mortality was 29.1 per thousand for males and 28.3 per thousand for females.  Results of Demographic and Health Survey 2000 exclude presence of differences between males and females on the social level and health services provision level in the Palestinian Territory(4,5).  The results of the recent survey are similar to the 1995 Demographic survey where findings during that time demonstrated higher mortality rates among male infants and children(13). 

2. Mothers Education: Table 6.2 shows that the probability of infant and children death is not affected by the years of the mother education.  This result is far from previous findings where Child mortality decreases when Education levels increase.  In the Demographic and Health Survey 2000 women with low education level have children with neonatal Mortality three folds higher than neonates of women with high education level.  The relationship between mother education and child and infant mortality was reported in the previo us demographic surveys that demonstrated a negative relation ship between childhood mortality and the educational level of the mother7. This difference may be due to the missing cases in the education of mother or related to data quality for this variable.

Table 6.2: Direct estimates of infant and child mortality rates for five years preceding the survey by selected background characteristics, 2000, 2004
	Background

Characteristics
	Neonatal

Mortality
	Post neonatal Mortality
	Infant Mortality
	Under Five Mortality

	Sex

	Male
	18.9
	7.8
	26.6
	31.8

	Female
	13.8
	7.8
	21.6
	24.6

	Education

	Less than secondary
	15.6
	7.8
	23.4
	27.3

	Secondary
	19.8
	7.0
	26.9
	29.6

	More than Secondary
	14.7
	9.4
	24.1
	31.2

	Type of locality

	 Urban
	17.2
	6.4
	23.6
	27.7

	 Rural
	13.7
	6.6
	20.3
	24.5

	Camp
	18.2
	14.2
	32.5
	36.2

	Region

	West Bank
	13.5
	6.5
	20
	23.7

	Gaza Strip
	20.6
	9.6
	30.2
	34.8

	Palestinian Territory
	16.4
	7.8
	24.2
	28.3


3. Type of locality: According to the results demonstrated in table 6.2 the Refugees inside the camps have the highest infant and child mortality rates.   Residents of the rural areas have the lowest probability of death for the same age groups.  In Demographic and Health Surveys conducted in neighboring countries village peoples reported higher infant and child mortality than the city population.  Similar findings were reported during the Demographic and Health Survey 2000. Palestinian Demographic survey 1995 showed higher risk of infant and child mortality in the villages8.  Variation between results could be due to change in changes in the characteristics of the localities where according to PCBS definition, rural areas are: "any locality whose population is less than 4000 persons or whose population varies from 4000-9990 persons but lacking four of the following elements: public electricity network, public water network, post office, health center with full time physician and a school offering a general secondary education certificate". This definition was used in the 2000 and 2004 surveys.

4. Region: In the same table (6.2) it is clear that infant and child mortality rates are higher in Gaza Strip than the West Bank.  These differences were discussed in the section of levels and trends. 

5. Mother’s age: As seen in table 6.3 the lowest child mortality rates are reported among women aged 25-34 years.  Probability of child death increases when mothers are less than 25 years.  It is worthy to mention that this age group includes women starting from 15 years old and the problem of early marriage is still common in the Palestinian Territory.

Table 6.3: Infant and child mortality by mother age, 2004

	Mother’s age
	Neonatal Mortality
	Post neonatal mortality
	Infant mortality
	Under five mortality

	15-24
	22.7
	8.6
	31.2
	35.7

	25.34
	15.0
	6.8
	21.8
	25.2

	35-54
	11.9
	9.1
	21.0
	25.9


6. Parity: Table No. 6.4 shows that the child and infant death rates increase when the number of children ever born increases. The highest rate is reported among families with four children and more.  This is true for both infant and child mortality with some variation in the time of death during the infancy period where the first category (1-2) children reported higher post neonatal rates than the second category of 3 children.  This could be explained by social factors where more care is given for the first child and then care is less.  This is reflected on large families with more than four children where post neonatal is highest where care is less.  These findings are similar to the Demographic and Demographic and Health Survey 2000 in the Palestinian Territory.  Generally the results come in accordance of the results of Demographic and Health Survey in Egypt Jordan and Yemen.
Table 6.4: Relation ship between number of children ever born and mortality rates for infants and children, 2004
	Children ever born
	Neonatal

Mortality
	Post neonatal Mortality
	Infant Mortality
	Under Five Mortality

	1-2
	13.4
	4.9
	18.3
	23.2

	3
	17.8
	3.8
	21.6
	27.1

	4+
	17.1
	10.0
	27.2
	31.2


The birth and death events are correlated, when we compare crude birth rates and infant mortality rates in select countries in the world, we observe that countries with high fertility as measured by Total Fertility Rate has also high infant mortality rates. As the Total Fertility Rates decrease the infant mortality decrease (Table 6.5).  These findings confirm our findings in the Demographic and Health Survey 2004 in Palestinian Territory regarding the relation ship between child mortality and high Fertility. 

This risk factor is under-control in the Palestinian Territory.  Reports from PCBS and MOH shows a decline in total and the specific fertility rate especially among women at high risk.(4,6) 

During the current Demographic and Health Survey we cannot examine the relation ship between provision of antenatal care services and infant and child mortality where 95% of women included in the survey received antenatal care.  The high percentage of care provision makes comparison with the small non-beneficiary group a difficult task.  It is true that the quantity of the service is satisfactory but the question about quality of antenatal care needs more investigations. 

Table 6.5: Total fertility rate and infant mortality rate in a selected countries, 2002

	       Country
	Infant Mortality Rate
	Total Fertility Rate

	Afghanistan
	189
	6.8

	Somalia
	130
	4.2

	Egypt
	38
	3.3

	Turkey
	36
	2.5

	United kingdom
	7
	1.6

	Switzerland
	5
	1.4


Source: World Health Organization (2004), The World Health Report 2004, Changing History, Geneva

6.5 Causes of infant and child deaths: 

According to Ministry of health report Pneumonia respiratory diseases, congenital anomalies, prematurity and septicemia are the main courses of infant mortality.  The main causes of death among under five children are pneumonia, respiratory disorders, accidents, and congenital anomalies. A large proportion of these moralities are preventable (6).    Demographic and Demographic and Health Survey 2004 don’t explore causes of infant and child mortality.
Executive summary:

Results of the demographic and Health Survey 2004 in the Palestinian territory show that infant and child mortality rates are accepted if compared with the countries in the region.  The mortality rates are similar to those reported in Syria, Lebanon and Jordan.  Neonatal, post neonatal, infant and the under five mortality rates decline in the last 15 years in both Gaza strip and the West Bank.  There are major differences in mortality rates between the two regions, where higher rates are reported in Gaza Strip.  Males reported higher mortality rates than females.  The results pointed risk factors for mortality mainly the locality where living in Gaza increases the chances of infant and child death.  Probability of death is higher in the refuge camps, while the rural localities expressed lower chances of death.  The second risk factor is the parity, where the probability of death increases as parity increases.  Mortality rates are higher among early married women.  This survey did not explore causes of deaths during the investigated period.  Data from Ministry of health could be used to define main causes of death and to plan for the relevant health programs to minimize infant and child mortality.  More efforts are required to reduce infant and child mortality.  This necessitates to continue support of primary health care programs and mainly care of the children and the pregnant women.  Since neonatal mortality is the major component of death during childhood, improvement of maternities and neo-natal health services are required

to reduce neo-natal mortality and subsequently infant and child mortality. 

Recommendations:

· Continuity of Demographic and Demographic and Health Survey to define the main causes of infant and child deaths and the related risk factors. 

· Support of women health by encouraging education, provision of antenatal and postnatal care and discouragement of early marriage. 

· Coordination between the national health services and UNRWA services to work together to reduce infant and child mortality in the refugee camps. 

· Reduction of neo-natal moralities by all health care providers through support of antenatal care and family planning program. 

· Improvement of maternity sections in the hospital to ensure safety for the mother and the newborn. 

· Improvement of diagnostic facilities and proper management for prematurity. 
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