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Determinants of infant and under-5 mortality:

a comparison of Kenya, Tanzania and Uganda

Marion Burkimsher
LaboDémo, University of Geneva

This short study looks at the different determinants of infant mortality in three adjacent countries in East Africa. One specific aim was to seek any differentials between male and female infant mortality and to investigate if there is any evidence of discrimination against girl children.

The data available for analysis was from the Demographic and Health Surveys (DHS), which have individual level data of households and families. The data for Uganda was from 2001, for Kenya from 2003 and for Tanzania from 2004.

Comparison of the three countries
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Kenya, Tanzania and Uganda are three adjacent sub-Saharan countries which surround Lake Victoria. Uganda is landlocked, while Kenya and Tanzania have Indian Ocean coastlines.

In the most recent report of the United Nations Development Programme (UNDP, 2006), the Human Development Index rankings of  Uganda was highest of the three at 145th, Kenya was at 152 and Tanzania was at 162. The HDI is an index combining measures of life expectancy, education/literacy and gross domestic product. Looking only at life expectancy, then Uganda’s was the highest of the three in 2004 at 48.4 years (150th in country rank), Kenya’s was next at 47.5 and Tanzania’s was the lowest at 45.9 (157th in world ranking). All three countries are ranked much higher in the fields of education (adult literacy and school enrolment) than for life expectancy and GDP.

It is interesting that Uganda is the only one of the three that is classified by the UN as a “Least Developed Country”, based on the factors of low income, human resource weakness and economic vulnerability. Uganda was one of the countries hit first and hardest by the AIDS epidemic; however, because of focussed political will, much progress has been made in the prevention and treatment of AIDS, and it is seen as an example of how to best tackle the problem.

The UN Population Division collects past data and makes future demographic projections for all countries and regions of the world (UN Population Division, 2006). Data from their online database has been used to produce Figures 1-4. All three countries in this study have started their “first demographic transition” with a fall in fertility, though for Uganda it is has started to happen only very recently (Figure 1). The mean number of children per woman started to fall in Kenya (from a dizzy high of over 8 children per women) from around 1975. It is currently relatively stable at around 5 children per woman. Tanzania’s fertility fall started later and is progressing more slowly: current TFR is over 5.5. Uganda’s TFR has just started falling from a stable 7 children per woman and is now around 6.5.
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Figure 1: Total fertility rates (TFRs) for Kenya, Tanzania and Uganda 

Life expectancy has been impacted by AIDS in all three countries, with Uganda being hit first and Kenya last (Figure 2). A peak in life expectancy was achieved in Kenya of over 60 years for females in the early 1990s, but some 10 years was then lost because of the AIDS epidemic. Now all three countries are resuming their rise in life expectancy and it is predicted by the UN Population Division that it will reach around 65 for all three countries by 2050. Note that the figures for life expectancy published by the UNDP and the UN Population Division do not agree exactly; in particularly the relative ranking of Uganda with respect to the other countries is reversed.
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Figure 2: Life expectancy for Kenya, Tanzania and Uganda

Infant mortality rates have a major influence on the life expectancy index, so it is useful to examine these separately from adult mortality. As with life expectancy, infant mortality has been markedly influenced by the impact of AIDS. The steady falls seen in the 1950s and 1960s were suddenly reversed, first in Uganda, then in Tanzania and most recently in Kenya from the 1980s.
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Figure 3: Infant mortality in Kenya, Tanzania and Uganda

Under-5 mortality has been monitored by the UN Population Division only since 1995, so most of the graph shown below (Figure 4) is of projections for the future. Currently Kenya offers the best chance of the three countries for a child to reach their 5th birthday, while Uganda is trailing Tanzania. However, it is predicted that by 2050 all will converge to the levels currently being experienced by North African countries.

[image: image4.wmf]Figure 4: Under-5 mortality in Kenya, Tanzania and Uganda
Attributes of households from DHS data

The data used to compose figures 5-9 were from the demographic health surveys (DHS) in the three countries, as described in the introduction. Some interesting variations between the countries emerge from this analysis.

The country with the highest proportion of mothers who had had no education is in Tanzania, though for Kenya and Uganda it is still a disturbingly high 30% (Figure 5). Women were most likely to have received higher (post-secondary) education in Kenya, with only a tiny proportion reaching this level in Tanzania.
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Figure 5: Educational level of mothers in Kenya, Tanzania and Uganda

Around 30% of children in Kenya and Uganda had been born in urban environments, while the proportion is less than 20% in Tanzania (Figure 6).
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Figure 6: Proportion of children born in rural v. urban environments 

The majority of households for all three countries had between 5 and 8 members (Figure 7). Kenya had a higher proportion of smaller households than the other countries, while Tanzania had a higher proportion of very large households (13 and over extended family members).

[image: image7.wmf]
Figure 7: Household size distribution in Kenya, Tanzania and Uganda

All three countries have large families. Figure 8 shows the total number of children ever born to mothers at the time of the survey (some of whom had only just started their childbearing). The graphs show that there is a slightly larger proportion of smaller families (4 children and under) in Kenya, with Uganda having slightly larger families than Tanzania.
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Figure 8: Total number of children ever born to mothers in Kenya, Tanzania and Uganda

Finally, there are marked differences in the religious affiliations in the 3 countries (Figure 9). Kenya is a predominantly Protestant country, while in Uganda there is an equal split between Catholics and Protestants. There are significant minorities of Muslims in all three countries, with Tanzania having the higher proportion; Tanzania also has the highest proportion of those observing other religions or none.
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Figure 9: Religious affiliation in Kenya, Tanzania and Uganda

Sex ratios at birth and death

In most societies, the natural sex ratio at birth is around 104 boys for every 100 girls born, though it can vary over time and from place to place. However, if a proportion much greater than 104 boys per 100 girls is seen, then there is a suspicion that baby girls are being discriminated against in some way, eg. abortion of girl foetuses, infanticide of newly born girls, excess declaration as stillbirths of girls compared to boys, etc. Therefore, it was interesting to compare the data from the DHS data for the three countries under study, as seen in the following table:
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This would suggest that the proportions of girls and boys are within the bounds of ‘normality’. The only surprising figures are for the cohorts born in the 1980s in Tanzania and Uganda, and again in Uganda in the second half of the 1990s, where it would appear that an excess of girls were born relative to boys. Would it be that only surviving children were remembered / recorded (and as girls are more likely to survive than boys, then they could be over-counted in retrospect)?

Baby boys have naturally higher mortality rates than baby girls; this difference is generally greatest soon after birth and declines over time. Endogenous factors relating to the genetic weaknesses of boys are overtaken, over time, by exogenous factors, relating to the environment (illness, quality of care, etc.). The following table demonstrates this ‘natural’ pattern quite clearly:
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The fact that the sex ratio at death is over 100 shows that is no marked discrimination against girls. This would tend to show up particularly in the juvenile, 1-5 year, category, when girls may face greater malnourishment or other neglect relative to boys (a pattern seen in some Asian countries).

Another summary diagram of the proportion of children surviving or not in the three countries is given in Figure 10. This confirms that Uganda has the highest mortality, while Kenya the lowest, and that male mortality is a little higher than female in all three countries (though the country-to-country differences are higher than any male-female differentials).
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Figure 10: Proportion of boys and girls still alive in DHS surveys

Summary of life tables analysis

Using the DHS data, a life tables analysis was carried out to investigate the different quotients of mortality for different durations. The summary table of results of this analysis is given below:
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This shows that the proportion of deaths to live births in the first month of life is very similar in the three countries. However, if we look at the full first year of life, then Kenya is better, and for the first five years of life, then Kenya is markedly better and Uganda offers less chance of survival. For each category – country and duration of life – then baby girls have a 1% higher chance of surviving than baby boys.

Looking at the ratios of female to male quotients of mortality, then there is a greater risk for boys in the earliest stage of their life, and this excess risk declines over time. However, the fact that the ratio is still under 1 for infants aged 1 to 5 years indicates that baby boys still have a higher mortality in that age band, which would imply no significant discrimination against baby girls over the whole population.

Survival functions by main determinants

[image: image20..pict]The following figures show the synthetic survival functions from Cox regression analyses for various factors.

Clearly, the educational level of the mother is a very important factor in determining the likelihood of survival of baby boys and girls in all the countries studied. The difference between just primary education and secondary education is particularly wide.

[image: image21..pict]These diagrams show the very marked improvement in infant mortality rates in the last three decades. There have been some periods in some countries where the improvements have not been sustained, eg. there is little difference between the cohorts 1985-1999 in Kenya and also 1980-1989 in Tanzania. This same pattern was seen back in Figure 3. However, in general the improvements look very positive and are probably ongoing.

[image: image22..pict]The differences in survival functions by parity are not great, though rather more noticeable for Kenya than for Tanzania and Uganda. In all countries, children of 4th or higher parity have the lowest chance of surviving. In Kenya, the first child has the best chance, while in Tanzania and Uganda it is the second child who fares best.

[image: image23..pict]As can be seen from these graphs, religion does not have a major effect on survival chances. In Kenya, Catholic children have a slightly greater chance of surviving, while in Uganda, they have a slightly lesser chance of surviving. In Kenya, Muslim babies are at greater risk, but this is not seen in the other countries.

Multivariate regression analysis for mortality of boys and girls

To determine which factors had most influence on survival, a Cox multivariate analysis was carried out. This was done separately for boys and for girls to see if there were any differences in the determining factors. Only the factors which had data available for all three countries were used for this comparison (so ethnicity was not possible as it was not available for Tanzania and Uganda). Other factors were investigated (eg. gender of household head), but did not show significant effects, so were not included in the comparative model. Household revenue, which may have an influence, was not incorporated into the data tables of individuals, so was not included in the analysis. 
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For all three countries, educational level of the mother and birth cohort had a significant effect. As seen in the survival curves, children of mothers with more education are less likely to die than those with no education. Similarly, there has been a marked decline in mortality across successive cohorts.

Other factors showed some significance in some countries. In Uganda the ‘age group of mother’ had a significant effect, but the level of significance was less in Kenya and Tanzania, though in general there was a tendency for higher mortality among young mothers and lower for older mothers. 

There were differentials in survival rate between urban and rural children in Uganda, where urban children are more likely to survive; a smaller comparable effect was seen in Tanzania. 

Parity was significant in Kenya, where 3rd and higher order boys are less likely to survive than if they are first or second children. 

Religion has varying, but generally small, effects. In Kenya, Muslim boys are less likely to survive than Catholics (the reference group), but in Uganda they are more likely to survive. In Tanzania and Uganda, Protestant boys are more likely to survive than Catholics.
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The main determinants are the same for girls as for boys: educational level of mother and birth cohort. However, the other factors show some variations. As with boys, the age group of mother is significant in Uganda, with young mothers having children with higher mortality risks than older mothers. Similarly, Uganda is the only country in which there is an increased likelihood of survival for children born in urban areas compared to rural areas.

Parity has a significant effect in Kenya for girls, where 4th and higher order parities are less likely to survive than girls of lower parity. In Uganda, there is a slightly better chance of 2nd children who are girls surviving compared to other parities.

Unlike for boys, religion has no significant effect on the survival likelihoods of girls.
Binary logistic regression comparing mortality of boys and girls

The final analysis carried out examined only the children who had died under the age of 5 years.  A binary logistic regression was carried out, with boys being coded as 0 and girls as 1. Looking at different potential determinants, the comparative risk of deaths for boys and for girls was examined. An odds ratio greater than 1 implies that girls have greater mortality compared to the reference category, while an odds ratio of less than 1 suggests greater mortality for boys.

Many different factors were considered: in addition to those covered in the previous section, ethnicity, gender of household head and region were also considered. However, the majority of factors showed no influence on the male-female differentials. Only those that showed some significant influence are covered in the following tables. Four age bands for age at death were considered: death on the first day of life; death within the first month but after the first day; death within the first year but after the first month; and death between the ages of 1 and 5.
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In Kenya, newborn girls have significantly excess mortality compared to boys in Protestant families compared to Catholics (as do those with no religion). 

Newborn girls who are 2nd or higher parity have an excess mortality with respect to boys in Kenya; this is also the case for 3rd and higher parity girls in Uganda. There is some indication of a similar effect for 3rd and higher parity girls in Tanzania, although it is not statistically significant.
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Considering neo-natal mortality after the first day, there are no significant determinant factors relating to sex differentials for Kenya and Uganda. However, in Tanzania girls are at a disadvantage if they are 3rd children or from Protestant families. Boys, however, are at a disadvantage if they are born to mothers with primary/secondary schooling compared to mothers with no schooling or higher education.
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Influences on differential risk for boys versus girls in their first year of life after the first month are hardly significant. In Tanzania, boys who are 2nd children have a somewhat greater risk (one could also consider that girls who are 1st children have a higher risk). In Uganda, boys are at a disadvantage in the Eastern region compared to other parts of the country.
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It is perhaps not surprising that differences in mortality risks become more apparent for young children aged between 1 and 5 than at younger ages. It is then that the environment, including family and community care, have a greater effect. Ethnicity (in Kenya) and region (in Tanzania) have the greatest effect. The Masai, Kalenjin, Mijendra, Luhya and Luo tribes all exhibit greater differential mortality for girls than boys (compared to other tribal groups). In Tanzania, girls are at a disadvantage mainly in the Pwani, Tanga, Mwanza regions and to a lesser extent in some other areas. This regional variation probably also reflects different cultural values.

In Tanzania, religion also has an effect, with Protestant and Muslim girls being disadvantaged compared to Catholics.

Parity has some influence in Kenya and Tanzania, with 3rd children in Kenya who are boys being at a disadvantage, while parities over 1 who are girls in Tanzania being at a disadvantage.

Conclusions

This analysis of DHS data has shown some interesting conclusions. Overall, boys have a greater infant mortality than girls: however, girls are vulnerable to discrimination in certain tribal societies in Kenya and in certain regions of Tanzania. 

There have been significant improvements in infant mortality for all three countries over the last three decades: hopefully this will continue.

On a family level, the most important determinant of infant mortality for boys and girls is the level of education of the mother. One can hope and expect that increased education levels among girls will be another factor leading to greater life expectancy of babies and infants in the future.

Religion has a lesser effect, though there are some indications that girls born into Protestant households fare less well than in Catholic households across all three countries. Or could it be that boys born into Catholic households are discriminated against? That would be an equally valid interpretation of the analysis – but perhaps less convincing. It is perhaps reassuring that there is no evidence of young Muslim girls facing discrimination in these countries.

The effect of parity is also confusing, with different effects at different ages. Perhaps the clearest pattern is for deaths on the first day, where girls of higher order parity than first children seem to be at a disadvantage. Again it could equally be interpreted (and in this case it may be equally plausible) that first children who are boys have a higher than expected mortality in relation to first children who are girls. It all depends on what category is chosen as the reference! For higher ages, there are some indications that the pattern may be reversed, with higher parity girls having a better chance of survival relative boys (first year after first month in Tanzania, second to fourth year of life in Kenya).

Comparing the three countries, Kenya is clearly somewhat more advanced and has, as a consequence, slightly better survival rates of infants. Tanzania has traditionally been ahead of Uganda, but the latter shows signs of catching up – perhaps through their concerted effort in tackling the AIDS epidemic, and also their success in making education a priority. The differences between the three are likely to close in the decades to come, so long as they all make similar economic progress and bring education to girls (and boys) and health services to all in a similar way.
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