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Abstract 
During the 1990s, many African countries experienced a resurgence in child mortality, at the 
same time they were undergoing a period of demographic transition, economic decline and/or 
structural adjustment. This confluence of events raised key theoretical and practical questions 
about demographic dividends and about the prospects for these African countries to achieve 
their Millennium Goals in health. Our paper examines the drivers of recent trends in under-5 
mortality, focusing on the contributions of demographic and economic forces, as well as 
national policy. The analyses combine national socioeconomic statistics with data from DHS 
surveys in 22 Sub-Saharan African countries representing contrasted economic and 
demographic regimes. The methodological approach combines decomposition analysis with 
regression. The results show that, for the majority of the countries studied (19 out of 22) the 
trends in under five mortality are predominantly driven by changes in health infrastructure. In 
a minority of countries (3 countries out of 22), these trends reflect compositional effects, 
specifically change in the proportion of children living in poor households, as a result of 
uneven fertility transitions. 
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INTRODUCTION  
 
Between the early fifties and the late eighties, Africa gained an average 13 years of life expectancy 
and infant mortality dropped by half (Hertrich, 2006). These gains stemmed from the application of 
proven medical innovations from industrial nations, such as mass vaccination. In this respect, all 
world countries, even the poorest have begun the first phase of demographic transition, i.e. a 
decline in infant mortality (Ouedraogo, 2007). However, the early nineties witnessed a reversal in 
child mortality trends, as many countries saw their progress stall or reverse. With the exception of 
North Africa where progress is continued, the continent is witnessing a slow-down, stagnation or 
even reversal in trends (Hertrich, 2006). More broadly, several countries have recently seen 
important stalls in their demographic transitions, whether fertility (Bongaarts 2005) or child 
mortality (UNICEF 2008).  
 

Because these stalls contradict expectations from classic demographic theory, they raise 
new questions about their causes and future trajectory. While studies have begun to investigate the 
stalls in fertility transitions (Bongaarts 2005), similar investigations of mortality reversals is lacking, 
despite a wealth of cross-sectional studies of mortality determinants (Barbieri 1991; Akoto 1993; 
Dackam-Ngatchou 1993; Dackam Ngatchou, Gubry, and Ngwe 1993; Rakotondrabe 1996; 
Brockerhoff and Hewett 2000). This research gap is unfortunate, given the putative role of mortality 
in triggering fertility transitions (Legrand 2005), the scientific interest in unique features of Africa’s 
demographic transitions (Kirk and Pillet 1998; Schoumaker and Tabutin 2004), and the policy 
interest in reducing global child mortality under the aegis of Millennium Development (UN 2001). 
For sub-Saharan Africa to approach the UN target of “reducing the under-five mortality rate by two 
thirds between 1990 and 2015,” efficient policies are needed. These, in turn, require understanding 
the reasons for recent setbacks in child survival in some African countries. 
  

Many sub-Saharan African countries actually witnessed an increase in infant mortality 
between 1990 and 2000. In theory, this surprising trend can be explained by a range of plausible 
influences –namely economic downturns and structural adjustment, selective fertility transitions, 
political unrest, or the HIV/orphans crisis—but the relative contributions of these factors is poorly 
understood. This paper examines two research questions: 

(1) To what extent do these recent trends in infant mortality reflect 
economic versus demographic change?  

(2) If socio-economic conditions are the main driver, do they work through a 
composition effect (change in the proportion of children in poverty) or a behavioral 
one (change in the health penalty associated with socioeconomic status). 

 
The paper is structured as follows: After describing the context of this study, we review 

selected theoretical perspectives on mortality and inequality before presenting the methods and 
data. The main findings are presented before concluding with political implications. 
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STUDY CONTEXT   

In the last two decades, Africa has witnessed a variety of social transformations. Schooling has risen 
substantially --albeit selectively—but this was followed by rising unemployment. Countries have 
increasingly embraced multi-party politics but this transition has itself often bred internal conflict 
and violence. More relevant to this paper, Africa has seen a decline in average fertility rates from 6.3 
children per woman in 1990 to about 5 today. In theory, these various changes could all affect child 
health, especially those under five.  

 

Looking at the long historical trend, Africa saw a sharp drop in infant mortality between 
1962 and 1972. Progress slowed down between 1972 and 1992, and it is especially in the nineties 
that Africa’s lag vis-à-vis other regions became more clear, as it registered a 10% drop between 1992 
and 2002 as against 25% in all other regions (Tabutin and Schoumaker, 2004)2. This downturn is 
most evident in countries like Burkina-Faso, Cameroon, Cote d’Ivoire, Kenya, Nigeria, Tanzania, 
Zimbabwe and Rwanda, where these trends have been often connected to the rising poverty in the 
context of weak states and decaying health infrastructure. 

 

There is of course great regional variation in these trends.  Progress has been stronger or 
more consistent in southern and Eastern Africa, slower in West Africa, and quasi absent in recent 
years in Central Africa. With a 52%0 rate of infant mortality, Southern Africa is still ahead, but its 
progress has been slowed by the spread of HIV/AIDS and the extent of mother-to-child 
transmission. At the other extreme, Central Africa has the highest mortality (116%) and shows little 
progress. Eastern and West Africa still progress, though quite slowly (Tabutin and Schoumaker, 
2004). 

  

Despite the remarkable economic growth recorded these last years in sub-Saharan Africa 
(about 5-7% per year during the years 2000, against 3-4% in the nineties). Sub- Saharan Africa 
remains highly affected by the economic crisis and structural adjustment programs3 of the nineties 
which increased poverty and urban unemployment (CEA, 2009). Recent estimates indicate that the 
rate of poverty in sub-Saharan Africa remains at 50% almost that of the nineties (Ravallion and 
Chen, 20094)  

  

This economic crisis and its austerity programs can affect the health of children through two 
channels. At the macro-economic level, they affect health budgets whose share in national budgets 

                                                           
2The Demography of Sub-Saharan Africa from the 1950s to the 2000s (2004); Population, 59 (3-4), pp. 521-622  
3 For example in Cameroon in1994 these programs were obvious through salary cuts in the public service 
(major employer in the country) attaining 65% and a 50% currency devaluation.  
4 Ravaillon, M and Chen, S. (2008), “ The developing world is poorer than we thought, but no less successful in 
the fight against poverty.  
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dropped sharply after 1994. In most of these countries, this share fell below the 10% threshold 
recommended by the World Health Organization (WHO). At the individual level, they have 
impoverished households, thus weakening their capacity to access healthcare in a context where 
most lack health insurance. Inasmuch as this economic downturn inordinately affects the poor, the 
inequalities in infant mortality could increase. 

 The cross-national diversity and non-linearities in the observed economic and demographic 
trends creates a good opportunity to study the sources of changes in infant mortality. Infant 
mortality dropped in some countries (Senegal, Ghana, Madagascar, Malawi, Mali, etc) while stalling 
or reversing in others (Cameroon, Burkina-Faso, Cote d’Ivoire, Kenya, Liberia, Nigeria, Rwanda, 
Tanzania and Chad). Within each of these two groups, marked differences in economic fluctuations 
were also noted. Demographic and sociopolitical factors were also important, including selective 
declines in fertility, socio-political instability or increased prevalence of orphanhood. Departing from 
the universally high fertility levels of the 1980s, there is now wide variation across countries in birth 
rates5 (Tabutin and Schoumaker, 2004). In particular, there have been rapid declines in fertility in 
Southern Africa (South Africa, Zimbabwe, Botswana) and in Ghana and Kenya, but a much slower 
decline (a drop of about 1 child per woman) in most countries, and finally, stagnations or even slight 
increases in a few countries of Central and West Africa, with Niger now holding the world fertility 
record, with 8 children per woman. 

Adding to changes in birth rates, there have been remarkable changes in family structure, 
resulting from delays in family formation and the dissolution of unions, as well as increased adult 
mortality. Together, these three forces have changed household environment in which children are 
raised. DHS data show a sustained increase in the proportion of children below five who are 
orphaned by one or both parents (5.5% in 1991, 6.7% in 1998 and 7.6% in 2004 for Cameroon, 4.1% 
in 2003 for Burkina- Faso and 12.6% in 2005 for Senegal. Inasmuch as changes in family structure 
occur unevenly across socioeconomic groups, they might affect inequality in mortality. 

 

THEORETICAL BACKGROUND  
 
Models of child mortality typically incorporate multi-level influences, including policies, community 
context, family resources, parental characteristics, and individual factors (Masuy-Stroobant, 2002). 
At the national level, public health policies directly shape the availability /access to health care and 
public sanitation, but socioeconomic policies also work indirectly through literacy, health behavior, 
and standards of living. At the community level, the availability of basic social services and 
infrastructure (markets, running or drinkable water, electricity, health and family planning services, 
etc.) has direct or indirect influences on child mortality as well. At the household level, family 
resources (money and the presence of caregivers) are influential. At the individual level, parental 
characteristics such as education, income, or occupation have been shown to be influential. 
Important maternal characteristics, including age at birth, nutritional status, number and spacing of 
births, psychological profile and health-seeking behavior. Finally, relevant characteristics for 

                                                           
5 Besides some countries in which sterility was then high, namely, Gabon and the  Central African Republic, or 
regions such as the north of D.R. Congo or Cameroon (Evina, 1994; Larsen, 1994). 
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children include their birth weight, duration of gestation, the presence of congenital anomalies and 
gender. 
  

Theories of SES-related inequality in child mortality differ on whether they emphasize 
selection or causal arguments (Willems and De Maeseneer 2007). The former posit a systematic 
filtering during the process of social mobility: People are selected by health as they move up or 
down the socioeconomic ladder. Selection can be direct, with healthier individuals experiencing 
upward mobility while those in poor health fall. It can also be indirect, if selection arises because 
both mobility and mortality are influenced by a common set of precursors. Causal arguments, on the 
other hand, imply that individual SES does affect health, via influences that can be structural (living 
conditions, neighborhoods..) or cultural/behavioral (knowledge, attitudes, values, lifestyle, ..).  

 
Several theories and frameworks clarify these influences. Meegama (1980) for instance 

emphasizes biological determination, focusing on the main infectious diseases and their 
socioeconomic causes. However, the causal mechanisms put forth remain highly age-and-cause-
specific, and the analysis is narrowly centered on micro-level outcomes. Garenne and Vimard (1984) 
extend discussion beyond individual socioeconomic conditions and they address political and 
ecological context. They make no distinction between various causes of death and instead, 
distinguish five groups of variables operating at different levels.  Mosley and Chen (1984) also 
distinguish independent from intermediate variables, but they group their independent variables 
into individual, household, and community-level variables, in a framework that integrates social and 
bio-medical perspectives. Palloni (1985) further advances thinking in this area by stressing policy-
relevant factors, so that research findings can be more effectively linked to policy. He outlines three 
levels of intervention: macro-policy emphasizing social intervention (education campaigns and 
public subsidization); individual, household and community-level policy emphasizing individual 
behavior and lifestyle (maternal education, resources and living arrangements, ecological 
environment, health services and access); and policies that affect exposure, including exposure to 
infectious diseases, individual susceptibility, and resistance to disease.  

Together, these perspectives highlight the variety of influences on mortality. The empirical 
challenge, especially in policy research, is to assess the relative importance of these influences. 
When exploring the influences of economic conditions, it is useful to distinguish the effects of 
changing poverty rates from those of the changing vulnerability of the poor (Clappier, Leray, Piquet 
& Trehony, 2006). The first captures change in the distribution of people across SES groups, while 
the second captures changes in group-specific mortality. Because these two components call for 
different policies –economic redistribution versus general improvement of health services and 
infastructure—their relative importance merits attention. The methods in this paper are designed to 
separate these complementary influences.  
 

 

DATA AND METHODS 

Decomposition methods 
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Our analysis combines decomposition and regression methods. The use of decomposition makes it 
possible to divide the historical trend of under-five mortality into a) composition effects (change in 
the distribution of children across different socio-economic categories) and   b) behavioral effects 
(changes in SES group-specific mortality). This basic decomposition can be refined by further 
splitting the composition effect into the effects of (a1) change in the proportion of poor families and 
(a2) change in the relative fertility of poor families. Likewise, the behavioral effect can be split into 
three component that reflect (b1) changes in the baseline mortality (the intercept α in regression 
terminology), (b2) changes in the SES gradient of mortality (the slope β in regression terminology) 
and b3) changes in the residual (the error term e in regression terminology). 
 

One can make a systematic link between these five terms and their corresponding policies.  For 
instance, changes in the public health policy are most likely to affect (b1), i.e., the baseline mortality 
risks. The quality of public health care, public sanitation, water supply, or mass vaccination 
programs are key elements in this regard. On the other hand, changes in social solidarity systems, 
public assistance and economic transfers would most likely affect the mortality gradient associated 
with SES (the b2).  As another example, population policies would affect changes in the relative size 
of families. Insomuch as population programs make contraception available to the poor, they are 
likely to reduce differences in fertility outcomes across various SES groups (the a2) terms. These 
various connections are summarized below.  
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This basic decomposition can be formally expressed as detailed in Eloundou-Enyegue and Giroux 
(2010). Given information on the proportion of children in various SES groups at a given time ((wjt)) 

and on the average mortality level among children in each group at that time ( jty ), the national 

mortality among children is  , and its change over time is   

[1]                  
                 Composition effect (A)  +  Behavioral or performance effect (B) 
 

Where barred variables are averages over two time points (e.g. : 2/]([
)()1(

___

tjtjj yyy +=
+

).  

 
Decomposition [1] expresses the total variation due to composition change and that due to 
“performance / behavior” among the different socio-economic classes. 

It then becomes possible to extend this formulation by expressing the performance of a given 
group (j) as a function of one or several other predictors. In a single-variable, linear model for 
instance, 

                           yj= α +βxj + µj                                                             [2] 

where the intercept α represents the baseline mortality, β is the increase in mortality associated 
with the unit increase in the variable X (here SES), µj the error terms, which could also be interpreted 
as the relative overperformance /underperformance of the group, or the residual effect of other 
factors not considered in the analysis.  

In this case, a change in the value of yj between two periods is obtained as such: 

 [3]    
 
When category definitions of x do not change between years 1 and 2, the second term of this 

equation is 0, and  is equal to x. The equation is thus reduced to:  

[4]    
 
By inserting [4] into [1], we obtain: 
 
[5]           

            
                                       A                      B1                            B2                       B3  
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                     Composition effect     +          Behavioral effect  
 
This decomposition, which is more refined, splits the behavioral effect into the three sub-
components already discussed before, including the effects of change in baseline mortality (B1), the 
SES gradient (B2) and the residual effect of other variables (B3). 

The composition effect can be likewise disaggregated. Thus the proportion of children in poor 
households (wj) is based on the number of poor households (nj) and on fertility of poor households 
(fj) which is the fertility of the poor with respect to national average. 
 
[6]   wj = nj* fj  
 

The change in the proportion of children from each of the socio-economic groups would 
depend on the change in (1) the proportion of households belonging to the different social 
categories and (2) the relative fertility of each household as follows:  

[7]   
 
We thus could insert [7] into [1] to obtain  

[8]          
                     

A1                           A2                             B 
                                       Composition effect           Behavioral effect 
 
In this equation, A1 represents the change in the proportion of poor households within the 
population, while A2 represents the change in relative fertility of different socio-economic 
categories. One could then insert [8] into [5], yielding a much longer formulation not presented here 
because of its length.   

Before we move to the analysis, it is worth discussing the strengths and limitations of this approach. 
It basic strengths are its simplicity, flexibility, ease of interpretation, and compatibility with other 
methods (Eloundou and Giroux, 2010). It is simple both in its explication and application; it can 
flexibly incorporate other elaboration, and it is easy to interpret and discuss with policy audiences. 
Its major weakness, however, is that it only offers a partial solution, offering just a beginning of 
explanation. Knowing that 80% of the national change in child mortality is related to a 
compositional change is useful but insufficient. Because the regressions used in the second stage of 
the decomposition are very crude, they only describe associations rather than causes. As such the 
resulting decomposition analyses only describe the sources (not the causes) of change. In other 
words, this provides a way to account for, rather than explain the change in child mortality. 

Complementary analyses were run to relate the etiology of change to contextual 
characteristics of countries. Specifically, we use the results of the decomposition analysis as 
dependent variable in a secondary analysis to see how these results are indeed correlated t change 
in the policy and contextual variables identified in the conceptual framework. In other words, we 
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examine the way the relative importance composition versus behavioral influences varies from one 
country to the next based on contextual characteristics. Given the small number of cases of analyzed 
(38 country-periods), this analysis must be considered mostly exploratory. The contextual variables 
examined here are related to 1) the healthcare system: (modern contraceptive prevalence and % of 
the rural population with access to improved water source), 2) education  policy (proportion of 
women between 15-49 years with at least elementary school level), 3) economic policies (Gross 
National Income per capita and the share of income by the 20% poorest of the population). Similar 
analyses based on a larger number of cases will be explored later.  

 

Data sources and variables  

Data for the decomposition are drawn from Demographic and Health Surveys (DHS) fielded in sub 
Saharan Africa between 1990 and 2009. The 22 countries included in the study are those who fielded 
at least two surveys to study the changes. The major analytical variables include the socio-economic 
status of the household and under five mortality rates. The socio-economic status was built within a 
multi-dimensional approach, through the application of the principal component analysis from the 
variables related to dwelling characteristics (materials of the roof, floor, walls, source of water 
supply, type of leisure, presence of electricity) and to the ownership of durable consumer goods 
(vehicle, bicycle, motorcycle, refrigerator, telephone, televisions etc). The first component, 
explaining the greater part of the variance, has thus been retained to classify households in quintiles, 
from the poorest to the richest. Other information incorporated in the analysis to refine 
understanding of compositional effects includes the proportion of women in each SES group and 
their total fertility rate.  

 

MAIN FINDINGS   
Trends in under five mortality  
The trends in infant and child mortality vary substantially between regions at different levels: while 
the progress has continued in some countries, it slowed down or even reversed in others. Reversals 
were most common in the 1990s but mortality declined in the last decade for most of the countries. 
The detailed results by sub-region are given below.  

 
West Africa  
The analysis of ten (10) countries reveals two patterns of evolution (Figure 1): Either a substantial or 
minor drop (in 6 countries: Benin, Ghana, Mali, Niger, Senegal and Guinea) or reversals eventually 
followed by a resumption of the decline (observed in 4 countries (Liberia, Côte d’Ivoire, Nigeria and 
Burkina Faso).  

Niger and Mali have the highest mortality record in the sub-region with respective levels of 
304‰ and 251‰ in the nineties then 216‰ and 213‰ in the years 2000. However, Niger recorded 
the most spectacular drop between the nineties and 2000 (-88,4 points in eight years). At the other 
extreme, Ghana and Senegal have the lowest mortality of the sub-region levels below 100‰.  
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Figure 1 : Trends in under five mortality rates between 1990 and 2009 in West Africa 
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Central Africa,  
Central Africa (at least the two countries represented here) has recorded the highest mortality rate 
on the continent. The analysis of infant and child mortality trends between 1990 and 2000 in the two 
countries represented shows a slight increase in Chad (from 202‰ in 1996-97 to 204‰ in 2004) and 
a non-monotonic trend in Cameroon (slight increase in the nineties followed by  stability in the 2000 
decade) (figure 2). 
 

Figure 2 : Trends in under five mortality rates between 1990 and 2009 in Central Africa 
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Eastern Africa 
The trends in Eastern Africa fall into two major patterns (figure 3): either a steady decline, witnessed 
in five countries (Eritrea, Malawi, Ethiopia, Madagascar and Mozambique) or a reversal followed by a 
fall in mortality, a pattern observed in four countries (Kenya, Tanzania, Zimbabwe and Rwanda). 
 
Figure 3 : Trends in under five mortality rates between 1990 and 2009 in Eastern Africa 
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Southern Africa 
Generally, Southern Africa’s decline in mortality has been stalled by the spread of AIDS (and the 
advent of mother-to-child transmission of HIV). This sub region is represented here by Namibia 
where we witness a reversal through a drop (drop followed by an increase). After a substantial drop 
in the infant and child mortality rate (from 92‰ in 1992 to 62‰ in 2000), rates have risen back up to 
69‰ in 2006 (figure 4). 
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Figure 4 : Trends in under five mortality rate between 1990 and 2009 in Namibia 
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Decomposition results 

a) Basic decomposition  

Basic decomposition results (Table 1 and 2) underscore the preponderance of behavioral influences, 
with the exceptions of Cameroon (1991 to 1998), Ghana (1998 to 2003) and Chad (1996-97 to 2004) 
where composition was instead dominant. In most study countries (19 countries out of 22), changes 
in group-specific mortality is the major source of change in infant and child mortality observed. In 
other words, it reflects a real change in mortality within various socioeconomic groups. Within the 
remaining three countries, it is rather the change in the distribution of children among socio-
economic categories which drove the change. Thus, in Cameroon an increase in under five mortality 
between 1991 and 1998 results essentially from an increase in the proportion of children living in 
poor households. In Chad however, the increase witnessed between 1996-97 and 2004 come instead 
from an increase in the proportion of children living in middle and upper SES groups. In Ghana, it is 
rather a decrease in the proportion of children living in poor households that generated the decrease 
in infant and child mortality between 1998 and 2003. Following this basic decomposition, we now 
present the findings from a more refined decomposition that splits the behavioral influences into its 
three components (the baseline mortality, the SES gradient, and the residual) as well as the 
compositional influence into its two components (changing distribution of families in various SES 
categories versus changes in the relative fertility of these families).    
 

b) Advanced decomposition  
One can see from this advanced decomposition (Tables 1 and 2) that the observed change (drop or 
increase in under-five mortality), when driven by a behavioral change, typically comes as result of 
trends in baseline mortality, whether it increases or declines. Important exceptions are found in 
Kenya (1998-2003 period) and Tanzania (1996-1999 and 1999-2004/05 periods) where it is the 
change in SES gradient that mattered most. Therefore, it is the general performance of the health 
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system [and its ability to provide mass gains for the overall population] which is the major source of 
change in infant and child mortality. Only for Kenya and Tanzania does the differential change in the 
likelihood of mortality predominate. The rising mortality in Kenya (1998-2003) and in Tanzania 
(1996-1999) is largely due to increased risks of dying among the poor, middle or high-SES groups. 
The declining rate of mortality in Tanzania between 1999 and 2004/05 is mostly linked to a decrease 
in the risk of dying among socio-economically disadvantaged categories.  
 
In Cameroon, Chad and Ghana and periods where change in level of infant and child mortality is 
preponderantly due to compositional influences, the nature of this compositional influence itself 
varies. In Ghana, a reduction in the proportion of poor households was highly influential in driving 
the drop in mortality between 1998 and 2003. In Chad, it is rather the fertility change (increase in the 
relative fertility of poor families) which dominated the rise in mortality observed between 1996/97 
and 2004. Cameroon’s trend between 1991-1998 is still different, as its compositional influence 
reflects both rising poverty among families (116,5%) and selective change in fertility behavior 
(127,2%). 
 
Effect of context on the sources of change.   
Multivariate regression was used to examine the relationship between the % of mortality change 
driven by change in baseline mortality, and selected contextual variables. The results are shown in 
Table 3. Overall, only variations of Gross National Income (GNI) per capita, share of income of the 
poorest 20% of the population and the prevalence of modern contraception among women aged 15-
49 are significantly related (at the 5% level of confidence) to basic mortality. A one unit-increase in 
GNI per capita decreases the basic mortality by 5,6%. Similarly, an increase of 1% in contraceptive 
prevalence among women of childbearing age (15-49 years) results in a decrease in basic mortality 
by almost 3 points. Finally, an increase of one unit in the percentage of the income shared by the 
20% of the poorest population results in spectacular drop in the basic mortality by 22 points. Such 
findings are consistent with the role of economic and health policies in improving health conditions 
in general and the decline in children mortality in particular. 
 
 
CONCLUSION AND IMPLICATIONS   
This paper sought to account for the trends of under-five mortality in 22 sub Saharan African 
countries and 38 periods of time. In the vast majority of country-periods studied in this analysis, (35 
out of 38), we find a dominance of behavioral change as the driving factor. Furthermore, this 
behavioral change is itself most reflecting of change in the baseline mortality, i.e., it reflect shared 
progress among all children. In other words, it is a reflection of transformation of public health and 
the entire health system, rather than individual responses per se. Where child mortality is rising, it is 
largely as a result of poor performance in the general health system, for instance, the deterioration 
in sanitary conditions. Similarly, where child mortality is declining, it is likewise thanks to the 
performance of the overall system in upgrading sanitation. However, in two countries (Kenya and 
Tanzania) where behavioral influences were the dominant source of change, it is rather a differential 
change in the risk of dying among various socio-economic categories which largely explained the 
trends in infant and child mortality. Where child mortality has increased, it is largely because of an 



 

 
 

15 

increased risk of dying among the poor. Where mortality has declined, it is likewise largely driven by 
a decrease in the likelihood of death among the poor. 
 In a minority of countries (3 countries out of 22), the composition effect predominates. 
Within these three countries, the composition effects is most often reflecting a change in the 
relative fertility of groups (2 countries out of 3) rather than a changing distribution of families among 
different SES groups.  

 

These results have important policy implications: The preponderance of basic mortality as a 
driver suggests the critical importance of policies aimed at scaling up the performance of the health 
system in improving the health conditions. The system itself can be improved with either better 
funding or improvements in efficiency, for instance by using a performance-based approach that has 
been successfully implemented in Rwanda. System improvements may also be achieved by mass 
investments in hygiene and public health as well as in the education of the girls and women.  

The preponderance of the differential mortality effect warrants actions to improve access of 
vulnerable population to family planning. The preponderance of the composition effect suggests a 
strengthening of measures to improve access of vulnerable social groups to health and family 
planning as well as those fighting against poverty. 

 



   

Ta
bl

e 
1:

 D
EC

O
M

PO
SI

TI
O

N
 P

A
RA

M
ET

ER
S 

– 
W

ES
TE

RN
 A

N
D

 M
ID

D
LE

 A
FR

IC
A

 

 

CO
U

N
TR

IE
S 

Pe
ri

od
 

a-
b 

Ch
an

ge
 

 ( 5
q 0

b-
5q

0a
) 

Ba
si

c 
de

co
m

po
si

ti
on

 

  

Ye
ar

 
Fi

tt
in

g 
pa

ra
m

et
er

s 

  

A
dv

an
ce

d 
de

co
m

po
si

ti
on

 

CO
M

PO
SI

TI
O

N
 

BE
H

A
V

IO
RA

L 
O

R 
PE

RF
O

RM
A

N
CE

 

%
 

Co
m

po
si

ti
on

 
%

 
Be

ha
vi

or
al

 
A

LP
H

A
 

BE
TA

 
R2  

%
Pa

up
er

iz
at

io
n 

%
Fe

rt
ili

ty
 

%
Ba

si
c 

%
V

ul
ne

ra
bi

lit
y 

%
Er

ro
rs

 

BE
N

IN
 

19
96

-2
00

1 
-2

3.
2 

3.
2%

 
96

.8
%

 
19

96
 

24
4.

9 
-2

2.
0 

75
%

 
14

.6
%

 
-1

1.
4%

 
54

.4
%

 
41

.6
%

 
0.

8%
 

20
01

 
23

2.
3 

-2
5.

4 
88

%
 

BU
RK

IN
A

 F
A

SO
 

19
93

-1
99

8/
99

 
18

.9
 

4.
1%

 
95

.9
%

 
19

93
 

23
5.

3 
-1

0.
9 

34
%

 
12

.7
%

 
-8

.6
%

 
22

6.
4%

 
-1

31
.0

%
 

0.
6%

 
19

98
-1

99
9 

27
8.

0 
-1

9.
5 

59
%

 
19

98
/9

9-
20

03
 

-3
0.

7 
0.

2%
 

99
.8

%
 

20
03

 
23

3.
8 

-1
4.

5 
71

%
 

13
.4

%
 

-1
3.

3%
 

14
3.

8%
 

-4
5.

8%
 

1.
9%

 

CA
M

ER
O

O
N

 
19

91
-1

99
8 

2.
2 

24
3.

7%
 

-1
43

.7
%

 
19

91
 

22
9.

8 
-2

8.
9 

99
%

 
11

6.
5%

 
12

7.
2%

 
-4

01
.6

%
 

25
4.

4%
 

3.
5%

 
19

98
 

22
0.

8 
-2

6.
9 

99
%

 

19
98

-2
00

4 
0.

0 
-2

21
.0

%
 

32
1.

0%
 

20
04

 
21

5.
3 

-2
4.

9 
98

%
 

10
24

8.
0%

 
-1

04
69

.0
%

 
13

85
4.

4
%

 
-1

41
11

.1
%

 
57

7.
7

%
 

IV
O

RY
 C

O
A

ST
 

19
94

-1
99

8/
99

 
25

.2
 

14
.4

%
 

85
.6

%
 

19
94

 
21

3.
4 

-2
2.

5 
99

%
 

-8
.4

%
 

22
.8

%
 

19
0.

4%
 

-1
07

.1
%

 
2.

3%
 

19
98

-1
99

9 
26

1.
3 

-3
2.

1 
91

%
 

G
H

A
N

A
 

19
93

-1
99

8 
-2

1.
6 

-1
4.

0%
 

11
4.

0%
 

19
93

 
19

8.
7 

-2
3.

1 
85

%
 

-9
.8

%
 

-4
.1

%
 

15
8.

0%
 

-4
0.

8%
 

-3
.2

%
 

19
98

-9
9 

16
4.

5 
-1

9.
9 

79
%

 
19

98
-2

00
3 

-2
.0

 
93

.3
%

 
6.

7%
 

20
03

 
13

0.
4 

-7
.5

 
72

%
 

19
6.

0%
 

-1
02

.7
%

 
17

00
.5

%
 

-1
68

7.
6%

 
-6

.2
%

 
20

03
-2

00
8 

-2
4.

4 
-2

.1
%

 
10

2.
1%

 
20

08
 

11
1.

5 
-9

.7
 

61
%

 
-2

.8
%

 
0.

6%
 

77
.4

%
 

24
.8

%
 

0.
0%

 

G
U

IN
EE

A
 

19
99

-2
00

5 
-7

.9
 

-1
0.

6%
 

11
0.

6%
 

19
99

 
26

9.
1 

-2
6.

2 
94

%
 

-2
0.

9%
 

10
.3

%
 

12
2.

0%
 

-8
.3

%
 

-3
.1

%
 

20
05

 
25

9.
5 

-2
6.

0 
86

%
 

LI
BE

RI
A

 
20

07
-2

00
9 

16
.5

 
-0

.2
%

 
10

0.
2%

 
20

07
 

15
1.

9 
-4

.2
 

16
%

 
-6

.7
%

 
6.

5%
 

15
1.

1%
 

-4
7.

0%
 

-4
.0

%
 

20
09

 
17

6.
8 

-7
.0

 
65

%
 

M
A

LI
 

19
95

/9
6-

20
01

 
-1

6.
0 

5.
1%

 
94

.9
%

 
19

95
-1

99
6 

33
8.

7 
-3

0.
0 

90
%

 
10

.4
%

 
-5

.3
%

 
24

8.
2%

 
-1

49
.2

%
 

-4
.1

%
 

20
01

 
29

9.
0 

-2
1.

9 
51

%
 

20
01

-2
00

6 
-2

2.
5 

-2
.4

%
 

10
2.

4%
 

20
06

 
27

9.
9 

-2
3.

3 
57

%
 

2.
4%

 
-4

.8
%

 
84

.7
%

 
17

.7
%

 
0.

0%
 

N
IG

ER
 

19
98

-2
00

6 
-8

8.
4 

6.
5%

 
93

.5
%

 
19

98
 

36
7.

5 
-2

3.
6 

29
%

 
2.

4%
 

4.
1%

 
14

2.
2%

 
-4

9.
8%

 
1.

0%
 

20
06

 
24

1.
8 

-8
.6

 
14

%
 

N
IG

ER
IA

 
19

90
-2

00
3 

18
.2

 
-1

0.
7%

 
11

0.
7%

 
19

90
 

28
0.

2 
-3

1.
0 

97
%

 
-2

9.
2%

 
18

.5
%

 
35

8.
8%

 
-2

53
.3

%
 

5.
2%

 
20

03
 

34
5.

5 
-4

7.
0 

82
%

 
20

03
-2

00
8 

-4
0.

9 
-9

.1
%

 
10

9.
1%

 
20

08
 

26
5.

6 
-3

4.
4 

97
%

 
2.

4%
 

-1
1.

5%
 

19
5.

2%
 

-8
7.

7%
 

1.
7%

 

SE
N

EG
A

L 
19

97
-2

00
5 

-7
.2

 
-8

.7
%

 
10

8.
7%

 
19

97
 

22
5.

6 
-3

0.
0 

94
%

 
6.

7%
 

-1
5.

4%
 

66
.6

%
 

38
.7

%
 

3.
3%

 
20

05
 

22
0.

8 
-3

1.
0 

98
%

 
20

05
-2

00
8 

-3
5.

5 
1.

1%
 

98
.9

%
 

20
08

-2
00

9 
16

3.
1 

-2
2.

9 
97

%
 

-0
.8

%
 

1.
8%

 
16

2.
4%

 
-6

4.
3%

 
0.

8%
 

CH
A

D
 

19
96

/9
7-

20
04

 
1.

9 
52

.9
%

 
47

.1
%

 
 

19
96

-1
99

7 
20

6.
1 

-2
.2

 
2%

 
 

-8
6.

4%
 

13
9.

3%
 

-8
38

.9
%

 
92

8.
5%

 
-4

2.
6%

 
20

04
 

19
0,

1 
3,

8 
9%

 



   

Ta
bl

e 
2:

 D
EC

O
M

PO
SI

TI
O

N
 P

A
RA

M
ET

ER
S 

– 
EA

ST
ER

N
 A

N
D

 S
O

U
TH

ER
N

 A
FR

IC
A

 

                        

CO
U

N
TR

IE
S 

Pe
ri

od
 

a-
b 

Ch
an

ge
 

 ( 5
q 0

b-
5q

0a
) 

Ba
si

c 
de

co
m

po
si

ti
on

 

  

Ye
ar

 
Fi

tt
in

g 
pa

ra
m

et
er

s 

  

A
dv

an
ce

d 
de

co
m

po
si

ti
on

 

CO
M

PO
SI

TI
O

N
 

BE
H

A
V

IO
RA

L 
O

R 
PE

RF
O

RM
A

N
CE

 

%
 

Co
m

po
si

ti
on

 
%

 
Be

ha
vi

or
al

 
A

LP
H

A
 

BE
TA

 
R2  

%
Pa

up
er

iz
at

io
n 

%
Fe

rt
ili

ty
 

%
Ba

si
c 

%
D

iff
er

en
ti

at
io

n 
%

Er
ro

r 

ER
YT

H
RE

A
 

19
95

-2
00

2 
-4

6.
7 

-1
.5

%
 

10
1.

5%
 

 

19
95

 
17

6.
5 

-8
.3

 
19

%
 

 

-1
.2

%
 

-0
.3

%
 

85
.1

%
 

15
.8

%
 

0.
6%

 
20

02
 

13
6.

8 
-1

0.
9 

31
%

 

M
A

LA
W

I 
19

92
-2

00
0 

-3
6.

9 
-0

.5
%

 
10

0.
5%

 
19

92
 

28
3.

6 
-1

5.
3 

44
%

 
4.

6%
 

-5
.1

%
 

11
2.

8%
 

-1
2.

8%
 

0.
4%

 
20

00
 

24
2.

0 
-1

3.
7 

57
%

 
20

00
-2

00
4 

-4
4.

2 
-0

.6
%

 
10

0.
6%

 
20

04
 

20
6.

3 
-1

6.
8 

88
%

 
5.

0%
 

-5
.6

%
 

80
.0

%
 

20
.1

%
 

-0
.3

%
 

ET
H

IO
PI

A
 

20
00

-2
00

5 
-5

6.
5 

-1
.0

%
 

10
1.

0%
 

20
00

 
19

0.
7 

-1
.3

 
0.

3%
 

3.
0%

 
-4

.0
%

 
65

.0
%

 
34

.6
%

 
1.

5%
 

20
05

 
15

4.
0 

-8
.1

 
34

%
 

KE
N

YA
 

19
93

-1
99

8 
11

.6
 

11
.8

%
 

88
.2

%
 

19
93

 
14

8.
8 

-1
9.

4 
91

%
 

7.
7%

 
4.

1%
 

94
.6

%
 

-7
.2

%
 

0.
8%

 
19

98
 

15
9.

8 
-1

9.
7 

95
%

 
19

98
-2

00
3 

7.
4 

-3
.4

%
 

10
3.

4%
 

20
03

 
15

3.
8 

-1
4.

8 
71

%
 

-5
1.

0%
 

47
.6

%
 

-8
0.

7%
 

18
0.

9%
 

3.
2%

 
20

03
-2

00
8/

9 
-2

8.
4 

-0
.5

%
 

10
0.

5%
 

20
08

-2
00

9 
11

4.
8 

-1
0.

9 
63

%
 

-0
.5

%
 

0.
1%

 
13

7.
2%

 
-3

8.
1%

 
1.

4%
 

M
A

D
A

G
A

SC
A

R 
19

97
-2

00
3/

4 
-5

2.
4 

0.
9%

 
99

.1
%

 
19

97
 

23
0.

5 
-2

4.
4 

92
%

 
6.

2%
 

-5
.3

%
 

99
.3

%
 

-0
.6

%
 

0.
4%

 
20

03
-2

00
4 

17
8.

5 
-2

4.
3 

91
%

 
20

03
/4

-
20

08
/9

 
-2

9.
4 

0.
2%

 
99

.8
%

 
20

08
-2

00
9 

12
2.

2 
-1

4.
5 

99
%

 
1.

6%
 

-1
.5

%
 

19
1.

5%
 

-9
0.

4%
 

-1
.3

%
 

N
A

M
IB

IA
 

19
92

-2
00

0 
-2

9.
9 

-1
.1

%
 

10
1.

1%
 

19
92

 
11

0.
2 

-6
.3

 
52

%
 

-0
.3

%
 

-0
.8

%
 

74
.3

%
 

28
.6

%
 

-1
.7

%
 

20
00

 
88

.0
 

-9
.3

 
52

%
 

20
00

-2
00

6/
7 

7.
2 

-4
.5

%
 

10
4.

5%
 

20
06

-2
00

7 
10

4.
8 

-1
2.

6 
76

%
 

2.
5%

 
-7

.1
%

 
23

5.
5%

 
-1

33
.1

%
 

2.
1%

 

M
O

ZA
M

BI
Q

U
E 

19
97

-2
00

3 
-3

6.
1 

-8
.4

%
 

10
8.

4%
 

19
97

 
29

5.
4 

-2
9.

3 
91

.1
%

 
9.

9%
 

-1
8.

3%
 

15
6.

6%
 

-5
5.

9%
 

7.
7%

 
20

03
 

23
8.

8 
-2

2.
1 

72
.9

%
 

TA
N

ZA
N

IA
 

19
96

-1
99

9 
17

.4
 

4.
6%

 
95

.4
%

 
19

96
 

17
7.

3 
-1

1.
2 

35
%

 
-4

.5
%

 
9.

1%
 

-4
.0

%
 

94
.4

%
 

5.
0%

 
19

99
 

17
6.

6 
-5

.4
 

17
%

 
19

99
-2

00
4/

5 
-2

9.
3 

0.
0%

 
10

0.
0%

 
20

04
-2

00
5 

16
8.

1 
-1

2.
7 

64
%

 
2.

3%
 

-2
.3

%
 

29
.1

%
 

69
.4

%
 

1.
5%

 

ZI
M

BA
BW

E 
19

94
-1

99
9 

14
.5

 
-1

.6
%

 
10

1.
6%

 
19

94
 

91
.2

 
-5

.3
 

33
%

 
-1

.4
%

 
-0

.2
%

 
14

8.
0%

 
-4

6.
6%

 
0.

2%
 

19
99

 
11

2.
6 

-7
.7

 
58

%
 

19
99

-2
00

5/
6 

-2
1.

2 
-0

.9
%

 
10

0.
9%

 
20

05
-2

00
6 

79
.5

 
-3

.5
 

55
%

 
2.

9%
 

-3
.7

%
 

15
6.

0%
 

-5
6.

3%
 

1.
2%

 

RW
A

N
D

A
 

19
92

-2
00

0 
42

.1
 

-1
.4

%
 

10
1.

4%
 

 
19

92
 

17
2.

0 
-2

.9
 

2.
2%

 
 

-9
.0

%
 

7.
7%

 
22

1.
5%

 
-1

18
.2

%
 

-1
.9

%
 

 
20

00
 

26
5.

2 
-1

9.
4 

84
%

 
 

20
00

-2
00

5 
-2

1.
6 

-1
9.

9%
 

11
9.

9%
 

 
20

05
 

23
1.

0 
-1

6.
9 

54
%

 
 

-1
5.

4%
 

-4
.5

%
 

15
8.

5%
 

-3
4.

7%
 

-3
.9

%
 

20
05

-2
00

7/
8 

-4
8.

1 
1.

6%
 

98
.4

%
 

 
20

07
-2

00
8 

18
1.

4 
-1

6.
2 

75
.0

%
 

 
2.

7%
 

-1
.1

%
 

10
3.

2%
 

-4
.7

%
 

-0
.1

%
 



 

 
 

18 

Table 3 : Regression parameters measuring the effect of some contextual variables on 
the basic mortality in 38 time periods of 22 Sub-Saharan African countries  
 
Model Unstandardized Coefficients Standardized 

Coefficients 

t Sig. 

B Std. Error Beta 

 (Constant) 489.205 70.882  6.902 0.000 

Gross National Income 

(GNI) per capita 

-0.056 0.026 -0.332 -2.175 0.039 

Share of income by the 

20% poorest of the 

population 

-22.415 8.455 -0.435 -2.651 0.014 

proportion of women 

between 15-49 years with 

at least elementary school 

level 

-0.893 0.501 -0.321 -1.782 0.087 

% of the rural population 

with access to improved 

water source 

-0.724 0.596 -0.161 -1.215 0.236 

Prevalence (%)  of modern 

contraception among 

women aged 15-49 

-2.907 1.020 -0.501 -2.849 0.009 

Dependant variable : Basic Mortality      
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