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Abstract

Maternal mortality is one of the most important problems related to the reproductive health. This is

why the reduction by three quarters of maternal mortality by 2015 has been fixed as target No. 5 of

the Millennium Development Goals (MDGs). Achieving this goal requires an annual decline of 5.5%

of maternal mortality between 1990 and 2015. Unfortunately, the reduction as estimated in 1997 was

less than 1% per year. Africa is the continent most affected by this problem. In 2010, the number of

maternal mortality in the world was estimated to 287 000 and Africa was hosting more than 52 % (148

000) of the occurrence in the world

In Burkina Faso, maternal mortality ratio decreased from 566 in 1991 to 484 in 1998 and 341 in 2010

according to the DHS data while the census estimate was 307 in 2006 and United Nation agencies

provided the number of 300 maternal deaths per 100 000 live births in 2010. Statistics provided by

the different sources vary considerably. This situation creates confusion among data users. In addition,

researches made on the issue remain very insufficient because of the complexity of the issue, lack of data

and poor quality of existing data on maternal mortality. This study has been initiated to fill the gap

of knowledge about the determinants and estimates of maternal mortality at national and sub-national

levels.

Results of this research highlighted explanatory factors of maternal mortality at national and regional

level with a focus on factors of regional disparities. Findings also provided estimate by adjusting the

census 2006 data from missingness and incoherences, improving the census method and testing different

other methods. Finally, projection of maternal mortality level is made from 2006 to 2050.

♦ Key words
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1. INTRODUCTION

1.1 RESEARCH PROBLEM

Maternal mortality is one of the contemporary burning issues related to reproductive health. The fight

against this problem is given priority all over the world. That is why the reduction by three quarters of

maternal mortality by 2015 has been established a target number five of the Millennium Development

Goals (MDGs). Statistics regarding the issue unveil the need for intensive efforts towards addressing this

issue in Africa in particular. The continent is the most affected by this problem. In 2010, the number of

maternal deaths in the world was estimated at 287 000 with 148 000 in Africa which is more than 52 %

of the occurrence in the world (WHO and the World Bank, 2012). Only Africa with 480 maternal deaths

per 100 000 live births has a MMRatio above 300 while the world MMRatio is estimated at 210 per 100

000 live births (WHO and the World Bank, 2012). While maternal mortality ratio was 14 deaths per

100 000 normal births in high income countries, it was 410 per 100 000 in low income countries with

the top highest levels in Africa (WHO and the World Bank, 2012). The same pattern was observed in

2005 when European countries presented a level of maternal mortality less than 20 deaths per 100 000

live births while no region in Africa has a level below 100 (Högberg, 2005). From the age of 15 years, an

African girl is exposed to a chance in 26 of dying during her life from a pregnancy related complication

(Högberg, 2005). The level of maternal mortality in the world reflects the huge gap between rich and

poor countries.

In poor African countries such as Burkina Faso which is recognized for high fertility, a woman faces an

average of 6 times (TFR= 6 according to DHS 2010) in her lifetime the risk of maternal death. As might

be expected, Burkina Faso is among the countries hardest hit by the maternal mortality in the world.

But, statistics related to the level and trend of maternal mortality in the country diverge enormously

according to the source of estimates. This situation also creates an additional problem related to the

monitoring and measuring of the impact of undertaken actions.

There is serious confusion among data users about the real level of maternal mortality in the country. In

fact, estimates of United Nations agencies change greatly after every update. Maternal mortality ratio

(MMRatio) estimated at 1000 for the year 2000 (Zahr et al., 2004) and 700 for the year 2005 (WHO

and Bank, 2007) changed to 450 in 2000 and 370 in 2005 (WHO and the World Bank, 2012) after the

2012 update. Already in 2010, Högberg (2005) proposed an estimate of 456 for the year 2000 and 332
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for 2008. At national scale, the level of maternal mortality is also changing from census estimate of 307

maternal deaths per 100 000 live births in 2006 (Banza Baya and Bonkoungou, 2009) to DHS estimates

of 484 in 1998 to 341 in 2010 (INSD and Macro, 2004, 2011). These divergences are more accentuated

at sub national-scales where census, health-ministry data and other regional data collection provide very

important differences in their estimates of maternal mortality. However, all estimates show that the

level of maternal mortality is decreasing but remains high compared to the rest of the world. While

Burkina Faso is making important progress towards reaching the MDG number five it cannot meet the

deadline of 2015 (Högberg, 2005; WHO and the World Bank, 2012).

The consequences of the high maternal mortality are enormous both at international, national, com-

munity and individual levels. Maternal mortality is an important obstacle to poverty reduction, socio-

economic progress and more generally sustainable development (Goldie et al., 2010). Maternal mortality

impacts on families in terms of the social and economic living conditions of others members of the house-

holds (Winikoff and Sullivan, 1987) starting with the children who may become orphans in the demise

of the mother since the best supporters, care takers and protectors of children is generally their mother.

The loss of the mother at birth has huge consequences on schooling, access to appropriate health care,

nutrition, etc. In addition, the risk of death among new born orphans is very high at birth or during the

same year of the mothers death (Winikoff and Sullivan, 1987).

From this situation, raised many interrogations which motivated the initiation of this research. The

principal research question is thus how do we efficiently improve maternal health oriented policies in

Burkina Faso. Many subsidiary questions were also involved. What are the explanatory factors of

the high level of maternal mortality at national and regional scales? What are the attempts or actions

already made in the reduction of maternal mortality? And what are the current and future consequences

of maternal mortality if more attention is not given to the problem?

Although not the only concern of demographers, many researchers are trying to find the suitable method-

ology, with the smallest possible bias, for estimating maternal mortality. Indeed, finding a lasting solution

to this problem requires more knowledge on the phenomenon and provision of reliable indicators reflect-

ing the reality of different geographical areas of the country. Many methods have been developed such

as the direct and indirect sisterhood methods but they still have important limitations and need to be

improved. As with most social issues, the reliability of methods varies from one country to another de-

pending on the specific socio-cultural and economic environment. In Burkina Faso, as in many African

countries, the problem of maternal mortality is a major challenge for researchers because of its complex-
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ity. lack of data and poor quality of existing data. Another concern for researchers and policy makers

is the explanation of maternal mortality which involves a statistical model that is difficult to implement

because of the weaknesses of existent data. In addition to these difficulties, we noticed an important

insufficiency of scientific work related to this issue in Burkina Faso. However, estimating the level of

maternal mortality in the country and by regions is an important scientific issue and research factors

explaining the problem is a real challenge.

To contribute improving knowledge in maternal mortality issues, this study has set the main objective

of providing statistical information about the trends and causes of maternal mortality level in the entire

Burkina Faso and its regions for a better orientation of related projects and programs. Specifically, the

aims are to:

� Determine explanatory factors of maternal mortality and mechanisms of action.

� Assess the estimates of maternal mortality levels at national and regional scales.

� Forecast the levels and trends of maternal mortality at national and regional scales.

In the light of the above mentioned objectives, the following content has been assigned to the document.

This document is divided into six chapters namely, introduction, literature review, research methodology,

determinants of maternal mortality, estimates and projections of maternal mortality and finally conclusion

and recommendations based on the main results.

The first chapter is dedicated to the presentation of the issue of maternal mortality as well as explanation

of the rationale for undertaking a research on this subject. The scientific, social and economic importance

of a study on this issue within international, national and sub-national perspectives is highlighted. With

regards to the necessity of such study, research questions and objectives are addressed. The geographical,

political, socio-cultural and economic context in which the study is conducted is also considered in this

chapter. Focus has been given to a review of policies formulated and previous actions undertaken to

reduce maternal mortality, their strengths as well as weaknesses. In the second chapter, the issue is

restored to its scientific context by reviewing existent literature on socio-economic, demographic and

medical factors of maternal mortality. In this chapter, we proceed to an overview of existent scientific

researches on the estimate and projection methods on this matter. In general, the chapter entailed

a summary of the knowledge on the causes, estimates and projections of maternal mortality and the

identification of some aspects that have been of little interest in previous researches but which require
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close attention.

Chapter three focussed on the research design and methodology. Data chosen for this study is reviewed

and the conceptual and analysis scheme and the statistical methods of analysis used are presented. We

included in this chapter, the definition of the main concepts and indicators, the reasons behind the

choice of the datasets and the methodology, the quality of the datasets and the methodological limits

of the research as well as their impact on the findings. In the chapter four, results of the descriptive

and multivariate analysis of maternal mortality are provided. In this chapter, we examine at national

and regional levels the characteristics of women who died from maternal causes. In addition to the

identification of the significant determinants of maternal mortality, their mechanism of actions as well

as contributions are pointed out.

In chapter five, estimates of maternal mortality in Burkina Faso from the census 2006 data are assessed

and projections of maternal mortality are made until 2020 using different methods. The inputs and

outputs of the projection at country and regional levels are highlighted. In the sixth chapter, results from

the analyses and projections in chapter four and five are confronted to knowledge from literature reviews

and the context of the study. Acceptance of results and contribution of these findings to knowledge

are discussed. In addition, the chapter ends the document with conclusion and recommendations to

improve actions against maternal mortality in Burkina Faso. The main results of this research and

scientific contributions are highlighted in the conclusion.
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1.2 CONTEXT OF THE STUDY

The presentation of the context of this research is important to clarify the problem and deepen the

understanding of the issue of maternal mortality. The context in which the study is undertaken and

location of the target population support the importance and need for such research. In this section,

the context of Burkina Faso in relation to maternal mortality is highlighted.

1.2.1 Presentation of Burkina Faso

Brief presentation at national scale

Burkina Faso is a West African country bordered by Ghana, Cote d’Ivoire, Mali, Niger, Togo and Benin

(Figure 1.1). According to the last census, the country had 14 017 626 inhabitants in 2006 on a surface

of 274 200 km2 (Ouedraogo and Ripama, 2009).

Figure 1.1: Administrative division of Burkina Faso per region

Source: http://www.planete-burkina.com/geographie_burkina.php
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The population of the country is characterised by a preponderance of females, youngsters and people

living in rural areas with agriculture as the principal activity. Indeed, half of the entire population of the

country is below 15.5 years old and around 52 % are female (Ouedraogo and Ripama, 2009).

Figure 1.2: Age pyramids of Burkina Faso from 1975 to 2006

Source: census 1975, 1985, 1996 and 2006

The figure 1.2 clearly shows that the age and sex structure of the population in Burkina Faso has

not changed that much since 1975. The predominance of women at reproductive age is also a sign

of potential high risk of maternal mortality and high fertility level. In fact, the age pyramids of the

population since 1975 indicate a low change in the fertility rate and remaining efforts in term of fertility

transition in the country. The rapid demographic growth associated with the youth of the population

mainly female, reflects a high demand for reproductive health care. The rural area still hosts about 80

% of the entire population of the country despite the progressive increase of rural exodus. In fact, the

urbanization rate is 22.7 % according to the last census 2006 (Ouattara, 2009).

The population size and particularly the population growth constitute a serious concern in the country.

Indeed, the population size changed from 5 638 203 to 7 984 705 and 10 312 609 inhabitants in 1975,

1985 and 1996 respectively (figure 1.3). The annual population growth rate passed from 2.7 % in 1985

to 2.4 % in 1996 and 3.1 % in 2006 (figure 1.3). The current annual population growth rate is among

the highest in the world and at this speed, the population of the country is going to double in 22 years.
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The problem lies in the important gap between the increase of population size and available economical

resources. In consequence, this demographic pressure is the main source of important unmet needs in

education, health and other development aspects. Indeed, the population growth annihilates most of

the efforts made by authorities to maintain a sustainable development in the country. In this context,

the fight against maternal mortality is also affected by a very limited budget and a lot of challenges.

Figure 1.3: Population growth from 1975 to 2006

Source: census 1975, 1985, 1996 and 2006

The annual population growth in Burkina Faso is among the highest in the world while the country is

among the poorest in the world. The UNDP ranked Burkina Faso among the 10th lowest developed

country in the world along with Liberia, Tchad, Mozambique, Burundi and the Democratic Republic of

Congo during the period 2005-2011 (table 1.1).
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Table 1.1: Human development Index (HDI)

Rank HDI Country 2005 2006 2007 2008 2009 2010 2011

.. HDI very high 0.876 0.879 0.882 0.885 0.885 0.888 0.889

.. HDI medium 0.587 0.595 0.605 0.612 0.618 0.625 0.63

.. HDI weak 0.422 0.43 0.437 0.443 0.448 0.453 0.456

181 Burkina Faso 0.302 0.307 0.313 0.321 0.326 0.329 0.331

182 Liberia 0.3 0.298 0.319 0.328 0.32 0.325 0.329

183 Tchad 0.312 0.311 0.313 0.316 0.323 0.326 0.328

184 Mozambique 0.285 0.29 0.299 0.304 0.312 0.317 0.322

185 Burundi 0.267 0.281 0.289 0.301 0.308 0.313 0.316

186 Niger 0.265 0.269 0.273 0.282 0.285 0.293 0.295

187 Congo, RD Congo 0.26 0.266 0.271 0.27 0.277 0.282 0.286

Source: UNDP (2011)

The values of the Human Development Index (HDI) in the country have always been below the average

of the world (UNDP, 2011). In addition to the macro indicators presented in table 1.1, table 1.2 also

highlights another dimension of the level of poverty in the population.

In Burkina Faso, the poverty line is increasing and the headcount index is decreasing but still high. The

headcount index is the proportion of the population living below the poverty line. Table 1.2 shows that

the percentage of people living in poor conditions, changed from 46.4 % in 2003 to 42.6 % in 2007

through 42.1 % in 2006. In other words, more than 2 people out of 5 were living under the poverty line

during the period 2003-2007. In fact, the GDP per capita was 1060 and 1 078 dollars in 2006 and 2009

respectively (World Bank, 2011).

Table 1.2: Poverty indicators

Indicators 1994 1998 2003 2004 2005 2006 2007 2009

Absolute poverty line (in FCFA) 41 099 72 690 82 672 82 347 87 609 89 712 91 598 108 454

Headcount index (%) 44.5 45.3 46.4 46.6* 43.0* 42.1* 42.6* 43.9

Source: Tableau de bord social,2008, INSD, Enqutes prioritaires 1994 et 1998, Enqute burkinabé sur les conditions de

vie des ménages 2003, Ministry of finance and economy

* Estimates from macro economy simulation and poverty analysis
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The high level of poverty in the country and particularly female poverty also has its roots in the rapid

population growth for a limited territory in a context where the main activity is based on land work.

One of the consequences of the rapid population growth is the increase in the population density to 51.4

inhabitants per km2 in 2006. The continuous increase of people influences the availability of arable land

where agriculture is still traditional using manual techniques. The surface of the country is fixed but the

population size is always growing, therefore problems arise concerning land accessibility and property.

In many traditions, women in rural areas are not allowed to possess their own land. That is why women

are generally the first to suffer from the lack of land. This could be among the reasons of the enormous

poverty among them. The lack of money also limits access to health services.

The rapid growth of the population is mainly due to the high level of fertility and the continuous decrease

of mortality while the level of migration is still negligible. The level of fertility is dropping in Burkina

Faso but very slowly and the level is still among the highest in the world. The crude birth rate was 45.8

% in 2006 and the total fertility rate (TFR) was 6.1, 6.7, 7.2, 6.8 and 6.2 children per woman in 1961,

1976, 1985, 1996 and 2006 respectively (table 1.4). Therefore, in 2006 a young Burkinabè female was

likely to face the risk of maternal death 6.2 times during her life time.

Figure 1.4: Fertility trend in Burkina Faso

Source: Census Burkina Faso 2006 Dakuyo L. M. (2009)

The high exposure to maternal deaths is combined with other risks of death due to the precariousness of

the health system. The country recorded an improvement in life expectancy, rising from 54 years in 1996

to 56.7 years in 2006, thus two years expectancy gained in 10 years (Banza and Bonkoungou, 2009).
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However, the health services in the country are still poor and need a lot of improvement compared

to other countries in the world. Despite the important increase in the number of health professionals

in the country, all the indicators in the table 1.3 show that the WHO’s norms in terms of number of

inhabitants per health professional are far from being met. Indeed, there were 23 726 inhabitants per

midwife in 2006 while the WHO fixed the acceptable limit at 5000 (table 1.3).

Table 1.3: Number of people per health professional

Health personnel WHO norms 2001 2002 2003 2004 2006 2007

Physicians 10000 36311 24744 37981 36439 56003 32496

midwives 5000 29158 21050 28163 25243 30580 23726

State nurses 5000 7588 7141 7142 6413 8854 6129

Auxiliary nurses 3000 8553 8126 7891 7333 8227 7448

Source: Statistics yearbook, Burkina Faso

This situation indicates the need for midwives and improved service delivery for pregnant women. Un-

fortunately, the same situation or even worse exists regarding the availability of physicians, state nurses

and auxiliary nurses.

In addition to the availability of health professionals, the problem of the accessibility of existing health

services should also be mentioned because having facilities and making use of them are two different

things. The lack of health services can be expressed in terms of distance to the closest health facility.

The Theoretical Mean Action Radius (TMAR) is a good indicator to measure the mean distance to the

closest health centre. The initiative of Bamako fixed the maximum acceptable distance at 5 Km. Table

1.4 shows that the TMAR decreased from 9.18 to 9.07, 7.83 and 7.69 in 2001, 2002, 2006 and 2007 but

is still far from the target of 5 km. The long distance to health centres (more than 5 Km) constitutes

an obstacle to the access and willingness to use health facilities.

The number of assisted deliveries is an indicator of maternal mortality level related to the access and use

of health centres. From 2001 to 2007, the percentage of assisted deliveries increased but still remains

low (table 1.4). During the period from 2001 to 2006, more than half of deliveries were not assisted by

a health professional but in 2007 the percentage of assisted deliveries was 54.6 %. The improvement of

assistance at delivery is not enough because the lower level observed within 7 years was slightly 2 out

of 5 deliveries without any assistance from a qualified person (table 1.4).

The poor use of health services can also be explained by the budget allocated to health and the amount
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Table 1.4: Indicators of access to health services

Indicators 2001 2002 2003 2004 2005 2006 2007

TMAR 9.18 9.07 8.68 8.34 8.19 7.83 7.69

Assistance at delivery (%) 36.09 39.9 43.69 43.45 54.24 42.9 54.63

Health budget (% in national) 6.3 7.1 7.2 7.4 11.77* 7.8 8.34

Source: Statistics yearbook, Burkina Faso

*: concerns the percentage in the national budget excluded the loan directed to health

allocated to deliveries and other obstetrical services. Indeed, WHO recommends that 10 % of the

budget of countries should be allocated to health. But, Burkina Faso is still far from considering this

recommendation. However, we noted that this indicator is continuously increasing from 6.3 % in 2001

to 8.3 % in 2007 through a level of 7.8 % in 2006 (table 1.4).

The high level of fertility, inadequate use of health centres and high level of poverty is also reflected

in the educate the population. Indeed, the level of education in Burkina Faso is low and the quality

of education also needs improvement. Table 1.5 shows that the highest level of literacy in the country

was 28.3 % in 2007. The level of literacy in the country has constantly increased since 1975 but is still

very low. Indeed, a lower number of females are able to read and write in any language compared to

males. The difference is about 10 %. Table 1.6 presents information about formal schooling levels in the

country measured with the primary gross enrolment rate (GER), the ratio of students per teacher and

students per classroom. The low level of female education reduces their access to information related

to sexual and reproductive health as well as their power in decision making.

Table 1.5: Indicators of education: literacy rate (%)

Indicators 1975* 1985* 1991 1994 1996* 1998 2003 2005 2006* 2007

Literacy (Male) 11.4 19.4 21.3 27.1 26.6 24.8 29.4 31.5 29.7 36.7

Literacy (Female) 3.6 6.7 10.1 11.4 12.8 12.9 15.2 16.6 16.3 21.0

Literacy (Total) 7.5 12.5 15.5 18.9 19.5 18.4 21.8 23.6 22.5 28.3

Source: Statistics yearbook, Burkina Faso.

* Concern individuals from 10 years and above
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GER is the number of children in primary school over the number of children aged between 7 and

12 years. Like the literacy rate, this indicator shows the huge delay of females in terms of access

to education compared to males but a progressive improvement in the education level of the country

remains low (table 1.6). Indeed, almost one third of children of primary school ages were outside the

education system in 2007 (table 1.6). Concerning the quality of education, data from the Ministry of

Education (table 1.6) indicates that the number of students per teacher and the number of students per

classroom were in the range of 51-54 and 49-54 for the period 2001 to 2007 respectively. The levels of

these indicators differ according to the place of residence because most of the students are concentrated

in urban areas, especially in the capital cities Ouagadougou and Bobo-Dioulasso where the number of

students per classroom in public schools is sometimes above the 100.

Table 1.6: Indicators of education

Indicators 2001 2002 2003 2004 2005 2006 2007

Primary gross enrolment rate (male) 54.1 56.3 60.5 64.9 68.4 73.8 77.9

Primary gross enrolment rate (female) 38.9 41.1 46.1 50.5 54.3 60.1 65.7

Primary gross enrolment rate (Total) 46.5 48.7 53.3 57.7 61.4 67.0 71.8

Ratio students per teacher 52 52 51 53 52 52 54

Ratio students per classroom 52 49 49 51 52 54 54

Source: Statistics yearbook, Burkina Faso

Ethnic group is a key indicator of culture in Africa and an important aspect of reproductive health

issues in terms of sexual behaviours and attitudes during pregnancy and delivery. The ethnic diversities

constitute a cultural wealth but also a challenge in terms of addressing issues and policy implementation.

The country is home to between 63 and 64 ethnics groups (Jean-Francois and Marc, 2008).

These ethnics are generally grouped according to criteria of language similarities, socio-politics organi-

sation, origin or location (Jean-Francois and Marc, 2008). In fact, the different ethnics in Burkina Faso

are usually clustered into 9, 10 or 12 classic groups. Figure 1.5 presents the traditional ethnic groups as

follows: Mossi, Peulh, Bobo, Gourounsi, Dagara, Lobi, Bisa, Samo, Marka, Snoufo and Gourmantch.

The multiplicity of ethnic groups in the country reflects the variety of cultures and therefore diverse

perceptions of marriage, family size and reproductive health behaviour.
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Figure 1.5: Traditional main ethnic groups in Burkina Faso

Source:http://www.planete-burkina.com/geographie_burkina.php

Brief presentation of the regions

To facilitate administration, the country has been divided into administrative areas since the colonial

period. The division of the territory changed during time since the independence of the country making

difficult today, the analyse of the trends of any demographic indicator at sub-national level. The

process of decentralization has been initiated since 12 February 1995 with the aim of enabling every

citizen to benefit from the development and also to reduce the disparities between zones of the country,

(Ouedraogo and Ripama, 2009).

One of the aspects of decentralization mechanism is the new and current administrative division of

the country into 13 regions, 45 provinces, 49 urban communes, 303 rural communes and about 9 000

villages (figure 1.1). These administrative divisions have been in place since the decision was taken in

August 1998 by the law n040/98/AN (Ouedraogo and Ripama, 2009). The act 055-2004/AN of 21

December 2004 brought more details into the functioning of each administrative division (Ouedraogo

and Ripama, 2009). Despite some remaining problems of functionality, different administrations have

been in place since the election of communal majors on April 23th 2006 (Ouedraogo and Ripama, 2009).

Financial autonomy and leading power have been given to governors of regions. Therefore, there is a

growing huge demand for statistics at regional level of management, particularly on the level, trends

and risk factors of maternal mortality. To better assess, understand and interpret results of this study

at the regional level, it is imperative to present the different regions of the country.
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Figure 1.6: Burkina Faso’s administrative regions according to the census 2006

The sizes of the populations in the regions of Burkina Faso differ. According to the last census in 2006,

the most populated regions are the regions of Centre, Hauts-Bassins and Boucle du Mouhoun with 1

727 390, 1 469 604 and 1 442 749 inhabitants respectively (figure 1.6). The regions of Plateau Central,

Centre-Sud, Sud-Ouest and Cascades are the less populated regions with 696 372, 641 443, 620 767

and 531 808 respectively (figure 1.6).

There are two main seasons in Burkina Faso, the rainy season from May to September and the dry season

from October to April. The period from November to April is characterised by dry winds sometimes

accompanied by dust which may spread diseases such as meningitis. Some regions such as Sahel with

an average rainfall of less than 500 per annum for the period 1971-2000 present a problem of water

(figure 1.7). In this part of the country, the majority of the population live from raising animals. The

general picture shows a country with a watered south and a dry and arid north (figure 1.7).

According to census 2006, the regions of Sahel, Est and Sud-Ouest host the highest number of people

living under poor conditions. In fact, figure 1.8 shows that these regions have 78.9 %, 67.7 % and 64 %

of people living under poverty respectively. The region of Centre has a very low percentage of poverty

(2.7 %). Poverty is a general issue in the country. Apart from the regions of Centre and Hauts-Bassins

(25.1 %), people in all the other regions (30 %) live in poverty. These two regions host the capital
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Figure 1.7: Average annual rainfall from 1971-2000 (mm)

cities of the country. The region of Centre includes the administrative capital city Ouagadougou and

the region of Hauts-Bassins includes Bobo-Dioulasso.

Figure 1.8: Incidence of poverty (%) per region in 2006 census

The regions of Sahel (7.1) and Est (7.8) are the regions where the level of fertility is the highest in the

country (Figure 1.9). These regions are also among the poorest in the country, therefore poverty and
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high fertility seem to be closely associated. The region of Centre differs from all the others with a total

fertility rate of 4.4 while for all the others it is above 6 expect for the region of Hauts-Bassins (5.8).

Figure 1.9: Total fertility rate (TFR) per region in Burkina Faso 2006 census

Concerning the literacy in the country, the regions of Sahel and Est with respectively 10.4 % and 15.1 %

are again the least educated. But, the region of Centre-Nord has a literacy rate of 19.3 %. The regions

of Sud-Ouest (23.5 %), Centre-Est (23.8 %) and Plateau Central (23.2 %) also have low literacy rate.

The regions with highest literacy rate were again the regions of Centre (61.8 %) and Hauts-Bassins

(34.9 %).

Centre is a particular region with the highest level of development indicators due to the political capital

of the country (Ouagadougou) being situated there. With 518 Km2, Ouagadougou occupies 0.2 % of

the country territory. The city is the economic hub of the country. The principal economic activities are

industries, trades, banking, arts, transport and other diverse activities (Laure Leila, 2009). Ouagadougou

is growing rapidly, from 441 514 inhabitants in 1985, the population rose to 709 736 in 1996 and 1 475

839 in 2006. In 2006, the population size of Ouagadougou was predicted to double by 2015. With such

a population size, Ouagadougou represents 46.4 % of the entire urban population of the country. The

town registered a numeric importance of females constituting 49.6 % of the citizens. Compared to the

national density of 51.8 inhabitants per km2, Ouagadougou has a density of 2848 inhabitants per km2

which put it under demographic pressure (Laure Leila, 2009).
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Figure 1.10: Literacy rates (%) per region of the population older than 6 years old

1.2.2 Policies related to maternal mortality

International policies

Policies related to reproductive health focussed for a long time on infant mortality reduction with

little emphasis put on maternal health. It has been taken many years before maternal mortality was

recognised as a critical issue and energetic actions were taken to reverse the trend. However, the issue

of maternal mortality is not so new in the domain of population and health studies. The problem has

been known to exist years 1960 but actions undertaken since that time to solve it were rather weak,

inappropriate or just slow in curbing the progression of the problem, particularly in the developing world.

In fact, several questions remain about the efficiency of previous and ongoing maternal mortality related

policies, programmes and projects.

Already in 1963, maternal health received international recognition when it was mentioned in the uni-

versal declaration of human rights. The role of midwives in safe maternity is highlighted and precisely

defined as well as motherhood protection. The issue of maternal health in Burkina Faso met new impor-

tant support during the years 1970 with the Alma Ata Declaration in 1978. The strategy developed at

Alma Ata is based on the Primary Health Care (PHC) Approach. This strategy focuses on prevention,

equality and participation of the local community. The international resolution of 1978 regarding infant
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and maternal mortality was the starting point of the strategy to reduce maternal mortality reduction in

Burkina Faso (Marie Thérèse Arcens-Somé and Brouwere, 2005).

Today, the question of maternal mortality is taken more seriously on an international level. This new

importance can be seen in the succession of international conferences on the subject and international

recommendations and initiatives to improve the situation and reinforce strategies to solve the problem.

The international conference held in Nairobi (Kenya) in 1987 was the start point of the safe motherhood

initiative (Starrs, 2006). The target of this initiative was to reduce maternal mortality by 50% by 2000.

The recommendations of this initiative have been adjusted over time and new ideas added as a result

of difficulties encountered in the implementation and the lack of expected results. Since 1987, many

other conferences have been organised to evaluate and to discuss new perspectives. The international

conference on population and development (ICPD) in 1994 is one of the most important conferences

with regards to the issue of reproductive health in general and maternal mortality in particular. ICPD

recommended the improvement of maternal health in the world and particularly in the developing world.

Finally, one of the most important decisions at international level with regard to maternal mortality

reduction has been the clear mention in the Millennium Development Goals (MDGs) in 2000 to reduce

by three-quarters maternal mortality by 2015. This target is the expression of the strong engagement of

the international community to fight the problem. At many other international conferences, workshops,

meetings, etc, it was resolve to take actions or critically evaluate the performance of precedent recom-

mendations, policies, programmes and projects. It was also decided to improve on previous decisions

and ongoing actions.

International responses to maternal mortality have improved since the International conference of Nairobi

in 1987. In fact, at the conference of Nairobi it was proposed to reduce maternal mortality by focussing

on the status of women, education and maternal health care (Starrs, 2006). The implementation of

these recommendations was difficult. Existent strategy based on preventive intervention was inadequate

(Starrs, 2006). Thus, at the implementation level, among the range of recommendations formulated at

Nairobi, emphasis was put on the antenatal care of women at risk of pregnancy complications and on

the training of traditional midwives (Starrs, 2006). Many aspects of the recommendations suggesting

numbers of direct and indirect, social, economic and demographic risk factors influencing maternal health

have not been implemented (Starrs, 2006). According to Starrs (2006), the partial implementation could

be one of the reasons why the safe motherhood initiative did not reach the expectations. According

to the same author, the large number of variables involved in the pluridisciplinary strategy and the non
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affordable expense required as well as the conflict of leadership led to the failure of the strategy (Starrs,

2006).

Seven years after Nairobi conference, the International Conference on Population and Development

in Cairo (ICPD) gave great support and orientation to the problem by introducing the concept of

reproductive health. The issue of maternal mortality was mentioned at the ICPD with a recommendation

to view it as an important part of reproductive health (Hill et al., 2001a). In 1997, the safe motherhood

initiative was adjusted by changing the existent strategy. The major change was the recognition of every

single pregnancy as a risk of maternal death. This decision implied the need for medical monitoring

of any pregnancy and assistance by qualified professional health workers excluding traditional midwives

during every delivery (Starrs, 2006). The exclusion of traditional midwives training from the strategy

was also one of the most important changes made.

International policies formulated to provide answers to the issue of maternal mortality have been updated

many times and new orientations given over time without a good data quality to measure their impact.

The lack of data and the poor quality of the existent data make the problem of maternal mortality very

complex. Until now, in developed as well as developing countries, information about maternal mortality

requires adjustment. There are concerns about the situation such as the monitoring of the level and

trend of maternal mortality. In addition, scientific researches on the determinants of maternal mortality

are also confronted with the same problem of data. Aware of the insufficiency of scientific investigations

on this issue, the journal Lancet published series of articles on maternal mortality in the world in 2006

(Zougrana and Paré, 1999).

National policies since the independence of the country

The problem of maternal mortality is both a national and international concern. However, the power

of international recommendations depends on the national implementation. The multiple attempts at

international level to find a suitable way to achieve the expected decrease of maternal deaths are some-

times challenged by their inadequacies with the context of some countries or by lack of implementation.

Research at the international level has advantages of using well working practices and avoiding other

practices. But, this does not exclude national efforts to adapt these recommendations to the national

context or to find appropriate national actions even opposite to the global point of view.

That is why the focus in the following paragraph is on the national responses developed in Burkina
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Faso. Regarding the level of maternal mortality in the country, the need for knowledge on the different

policy choices made in the country and their impacts as well as their weaknesses. The magnitude and

policy orientations of maternal mortality in Burkina Faso can be divided into the following important

periods: the colonial period, just after the independence, the 1980s and finally the period since 1990.

The colonial policy related to maternal mortality is not clearly defined. Nevertheless, actions taken by

the leaders during this period show the importance they attached to mother and child health issues. At

this time, the birth rate was very high and the level of mortality especially maternal and infant mortality

was high as well (Marie Thérèse Arcens-Somé and Brouwere, 2005). The need for a huge population

and manpower capable of generating more wealth were important reasons to focus on pregnant women

during the colonial period. The role of mothers in the stability of households and communities was also

well known by colonizers (Marie Thérèse Arcens-Somé and Brouwere, 2005).

According to Marie Thérèse Arcens-Somé and Brouwere (2005), maternal health policy during the

colonial period was based on pregnancy monitoring, assistance at delivery and post-partum visits. Indeed,

some pregnant women were hospitalized from the last month of the pregnancy to the post-partum period

(Marie Thérèse Arcens-Somé and Brouwere, 2005). As a result of this strategy, pregnant women got

a chance to rest during the last period of the pregnancy and also after delivery. This strategy also

helped those living far from hospitals to give birth with the assistance of qualified professionals. As

they were unable to reach all pregnant women, colonial leaders took further actions directed to those

staying in remote areas. They created and gave rapid training for six months to a significant number of

rural birth attendants (Marie Thérèse Arcens-Somé and Brouwere, 2005). The idea was to give close

assistance to pregnant women in remote areas during the process before and after delivery. In addition

to physicians staying in urban centres and trained rural birth attendants under the authority of the

latter, there were also some private and religious initiatives encouraged and financially supported by the

colonial administration (Marie Thérèse Arcens-Somé and Brouwere, 2005).

Despite these efforts, the level of maternal and infant mortality was still high and only 30% to 40% of

births took place with the assistance of qualified persons or midwives (Marie Thérèse Arcens-Somé and

Brouwere, 2005). An analysis of the problem shows that the colonial government ignored the beliefs of

the population in rural areas regarding modern health services and midwifery methods. At that time,

people were forced to act differently to their beliefs, customs and traditions because of the colonial

system. This situation increased the reluctance of the population to cooperate with anything suggested

by the colonizers including visiting health services and the use of modern medicine.
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Burkina Faso obtained its independence in 1960. This major event in the history of the country was

also the starting point for a new leadership, new policy development and reforms in many sectors such

as health, education and economy. In the domain of health, new authorities of the free Burkina Faso

did not formulate a particular strategy regarding maternal mortality reduction. But, the freedom of the

independence influenced the efficiency of the health system in general and specifically maternal health.

Indeed, traditional attendance methods grew where no particular visible actions were taken to ensure

infant and maternal health. However, the problem was taken seriously at the international level with

repercussions at the national situation. By the ratification of universal declaration of human rights in

1963 and the Alma Ata declaration in 1978, the authorities of Burkina Faso participated in improving

maternal health and avoiding maternal deaths.

The reform of the health system in Burkina Faso started in 1978 with the adoption of the strategy

of primary health care reinforcement which became a reality in 1992 (Ministère de la Santé, 2006a).

Indeed, the international resolution of 1978 motivated the elaboration in 1980 of the first maternal

health programme with the child and maternal health programme of 1980-1990 in Burkina Faso (Marie

Thérèse Arcens-Somé and Brouwere, 2005).

The national political frame acted on maternal health issues mostly from 1983 to 1987 during the

period of revolution in the country. This exceptional political period influenced maternal health policy

in a particular manner. This new political orientation led to a high decrease in international aid to what

depended almost entirely the economy of the country. Thus, the country was forced to depend only on

its own weak financial and human resources. This situation affected all social and economical sectors in

the country. In this context, instead of abandoning the problem of maternal mortality, authorities opted

to focus their strategy on the massive training of traditional midwives (Marie Thérèse Arcens-Somé

and Brouwere, 2005). The outcomes of this policy are judged differently by different authors. While

some think that this system was very successful, some hold the opposite view. But, the progress in

population health in general and maternal health in particular made by the country during that time is

impressive especially as financial resources were limited. Since 1998, more actions have been taken to

reduce maternal mortality in Burkina Faso. Indeed, that year the national strategy of safe motherhood

for the period 1998-2000 was elaborated

(Marie Thérèse Arcens-Somé and Brouwere, 2005; Ministère de la Santé, 2006a; Zoungrana, 2010).

The target was to reduce infant mortality rate of 1991 to 20% and maternal mortality rate to 30%.

Since that year, policies and programmes to improve maternal health have been constantly developed
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or updated (Marie Thérèse Arcens-Somé and Brouwere, 2005; Ministère de la Santé, 2006a). The

reproductive health policy adopted by health ministry on its component maternal mortality based the

strategy of maternal mortality reduction on 5 points:

� Supplying information and increasing awareness in the community and health workers

� Reinforcement of maternal health services

� Training of health workers and others sector workers.

� Improvement of womens living conditions, education, economy and employment.

� Operational research promotion.

After the national health policy 1 was adopted in 2000, the national health development plan (Plan

National de Développement Sanitaire -PNDS) followed and this covered the period 2001-2010 (Marie

Thérèse Arcens-Somé and Brouwere, 2005; Ministère de la Santé, 2006a; Zoungrana, 2010). The

PNDS (2001-2010) was intended to reduce morbidity and mortality in general among the population

and took into account reproductive health aspects: targeted to improve the availability, access and

quality of reproductive health services (Marie Thérèse Arcens-Somé and Brouwere, 2005; Zoungrana,

2010). PNDS targeted an increase of prenatal visits coverage from 65 % to 90 %, the increase of

assistance delivery rate from 34 % to 60 %, increase the contraceptive prevalence from 6 % to 17 %

and 40 % reduction of maternal mortality between 2001 and 2010 (Zoungrana, 2010). The national

strategy of low risk maternity covering the period 2004-2008 has also been elaborated not only by

changing of safe motherhood concept to low risk maternity but the idea that all pregnancies count

and every maternity is at risk (Marie Thérèse Arcens-Somé and Brouwere, 2005; Zoungrana, 2010).

Among the actions to reduce maternal mortality, the Health Ministry made efforts to increase health

services particularly in rural areas. Rural medical services were furnished with equipment like phones

and radio communication to facilitate the evacuation of complication cases during pregnancy. However,

only 43% of health services possessed these communication tools in 2002 (Marie Thérèse Arcens-Somé

and Brouwere, 2005). In 2002, prenatal care became free of charge and in 2006, a strategy is adopted in

the country for the subvention of 80 % deliveries, neonatal and obstetrical emergency care (Zoungrana,

2010). The period 2006 - 2015 is covered by the acceleration plan of the maternal and neonatal mortality

reduction (Zoungrana, 2010) 2.

1Politique Sanitaire Nationale-PSN
2Plan d’accélération de la réduction de la mortalité maternelle et néonatale
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Other national policies

The issue of maternal mortality is a multidisciplinary concern. Therefore, programmes and projects

intending to reduce maternal mortality must take into consideration other socio-economic aspects of

the problem. The multi-sectorial component of maternal mortality is very difficult to manage because

there exists policies related to most of the other aspects. In reality, population problems are very

complex and interrelated. Therefore, the solution is to have a general, consensual and federated policy

which takes into account all the major population issues in the country and establish the basis of all

policies related to population issues. Such a platform can serve as guide to each policy elaboration and

thus ensure coherence among them. To ensure better results, each policy should take into account the

important components of other policies related to their goal. In brief, policies should work together to

achieve better results and avoid divergences in their recommendations, actions and goals. All leaders

should be aware of these policy guidelines.

The National population policy (PNP 3) adopted in 1991 was updated in 2000 and 2010. The national

population policy aims coordinating actions directed to the population, ensuring the consideration of

population matters in development processes and promoting population as the centre of decisions taking

(CONAPO, 2010). The PNP includes aspects of demography, health, economics to health, human

rights, etc. This platform should serve in maternal mortality policy design and the multi-disciplinary

consideration of the issue. The last PNP established in 2010 covers the period 2010-2030. In the PNP,

attention was paid to demographic variables such as fertility and contraceptive use. The high level of

fertility in Burkina Faso shows a need for improving the weakness of the family planning system due to

the low contraceptive use and difficult access to family planning services. Indeed, findings from Burkina

Faso DHS 2003 reveals that 29 % of women at reproductive ages have unmet needs of family planning

and this impacts all aspect of womens life including maternal health (INSD and Macro, 2004; Guengant,

2011).

The consideration of multidisciplinary in the different strategies to reduce maternal mortality is not yet

really effective in Burkina Faso. The strategy of maternal and infant health 1994-1998 took into account

the aspect advocacy of the community as well as health workers and political leaders (Marie Thérèse

Arcens-Somé and Brouwere, 2005). Later, the strategy developed for the period 1998-2000 accorded

more importance to the diversification of actions against maternal deaths by increasing the involvement

3called ”Politique national de population”
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of other government departments (Marie Thérèse Arcens-Somé and Brouwere, 2005). Although there

is mention of cooperation against maternal mortality in the different strategic documents, practical

collaboration and multidisciplinary functioning is not really visible.

The role of the ministry of women promotion and the ministry of home affairs as well as many others

can play a core role in reaching the target related to the decrease of maternal mortality (MPF, 2009;

CONAPO, 2010). The impact of gender based discrimination in maternal mortality can be associated

with women decision making power regarding their reproductive health, their access to health care, fair

treatment in development projects, etc. The adoption of many laws prohibiting female circumcision and

the creation of permanent secretary against female genital mutilation, related to the ministry of social

security constitutes an important step which should be considered in the multidisciplinary collaboration

needed to reduce maternal mortality (Marie Thérèse Arcens-Somé and Brouwere, 2005).

The national gender policy (PNG4) takes into consideration the issue of gender inequalities (MPF, 2009).

In the rural areas of Burkina Faso as in many traditional societies in Africa, women have limited power

over decision making about their sexual and reproductive lives as well as their choice of health care.

The socio-economic situation of girls and women in the country needed specific attention, that is why

the PNG targets the elimination of socio-cultural and economic obstacles to equitable and sustainable

development, elimination of inequalities between males and females in all the domains, promoting the

rights of males and females for a social justice and equal opportunities in development (MPF, 2009)

The strategic plan against poverty (CLSP5) has been changed to the strategy of accelerated growth and

sustainable development (SCADD 6) for the period 2011-2015 (MEF, 2010). The SCADD is the policy

of reference in the country regarding social and economic development issues. As such, it is one of the

best financed programmes in the country and benefits to an important finances from the own national

resources. The SCADD previously CSLP takes into account many recommendations regarding maternal

mortality reduction but the budget allocated to the SCADD is not equally distributed to different sub-

programmes. Unfortunately, in the CSLP, recommendations related to maternal mortality benefited a low

portion of finance compared to what is needed (Marie Thérèse Arcens-Somé and Brouwere, 2005). More

efforts are needed to show the importance of this issue beyond the statistical illusion of measurement

as a rare phenomenon. In Burkina Faso, 31 % of the population living in poverty in 1998 could not

consult health professionals as a result of not being able to afford the cost of transport and services

4”Politique Nationale Genre”
5In french ”Cadre stratégique de lutte contre la pauvreté”
6in french ”Stratégie de croissance accélerée et de développement durable”
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(INSD, 2002; Banque Mondiale, 2003). This situation concerns directly the SCADD as the main policy

against poverty in the country.

The problem with the policies regarding maternal mortality in the country partly lies in the lack of

interaction with other policies in the country and also with international recommendations. UN agencies

and other international organisations play a key role both financially and technically. UN agencies play a

central role in maternal mortality policy elaboration and implementation in Burkina Faso. Their strength

is based on their technical and financial capacities to propose a strategy, defend it technically as well

as finance it where the national authorities seem to neglect it (Meda et al., 2010). In the context

where the issue of maternal mortality is neglected, under financed and where there is a lack of sufficient

qualified personnel, UN agencies recommendations are unavoidable and very useful. The problem is

that UN agencies work to make international recommendations accepted, adapted to the context and

implemented (Marie Thérèse Arcens-Somé and Brouwere, 2005; Meda et al., 2010). However, it is

sometimes difficult to incorporate a new dimension or totally change their strategy. Some actors such

as the parliament, the NGOs and associations could also play a core role in finding solutions to maternal

mortality.

The problem with maternal mortality in Burkina Faso is not only a question of finance or lack of

multidisciplinary aspects of the problem. As mentioned above, well qualified, motivated, talented and

competent people are also needed to develop and implement a policy. According to the (Marie Thérèse

Arcens-Somé and Brouwere, 2005), there was a time when international financial partners designed

projects for the country because of the lack of national personnel. Now, the lack of personnel at

regional level is a growing issue. Policies are elaborated at country level by a central committee and

implemented in all the regions. To reach the effectiveness of central decisions, authorities at regional

levels need to be implicated in the conception, trained and motivated. Unfortunately, at the moment,

regional authorities are generally called only to implement recommendations. They do not understand

the policies because they are usually just trained for short period and not involved in the process of

elaboration.

1.2.3 Level, trends and pattern of maternal mortality

The target to reduce by 75 % the level of maternal mortality from 1990 to 2015 implies an important,

rapid and regular need for information about the level of maternal mortality in the world and by country
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from 1990 in order to check the progress realized and follow the trend towards the deadline of 2015.

To fill this need of statistics, United Nation agencies (WHO, UNICEF, UNFPA and the World Bank)

have since 1996 initiated researches aimed to provide comparable estimates of maternal mortality for

all countries across the world. The result of this attempt has been criticized by many countries mostly

those where the new approach provides a level far different to existent national estimates.

Figure 1.11: Level and trend of maternal mortality estimates according to the source of estimates

We can separate international estimates of maternal mortality levels in Burkina Faso into 2 groups:

estimates of UN agencies (WHO, UNICEF, UNFPA and the World Bank) and estimates made by

Högberg (2005). Although these two categories are based on the same model of regression, they present

important divergences. Indeed, Högberg (2005) estimates led to a maternal mortality ratio (MMR) in

Burkina Faso of 541 (342 - 830) deaths per 100 000 live births in 1980, 488 (307 - 745) in 1990, 456

(286 - 707) in 2000 and 332 (208 522) in 2008 (figure 1.11). According to the UN agencies’ estimates,

maternal mortality ratio was 1379 (572-2602), 1000 (630-1500) and 700 (390-1000) in Burkina Faso

in 1995, 2000 and 2005 respectively. The large gap between these two estimates as well as the large

confidence intervals raised questions about the real figures. The national estimates differ hugely from

those of UN agencies but are closer to those of Högberg (2005) (figure 1.11). For example, while the

national estimate was 566 maternal deaths per 100 000 live births in 1991, Högberg (2005) provided a

MMRatio of 488 (307 - 745) in 1990 and UN agencies estimate the level at 1379 (572 - 2602) in 1995

(figure 1.11).

In terms of MMRatio, Burkina Faso was the tenth most affected country by maternal mortality in the

world in 1995 after Rwanda, Sierra Leone, Burundi, Ethiopia, Somalia, Chad, Sudan, Côte d’Ivoire and
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Equatorial Guinea (Hill et al., 2001a). Estimates of (Högberg, 2005)) show that Burkina Faso is not

able to reach the millennium development Goal number 5 in 2015 because the decrease from 488 (307

- 745) in 1990 to 332 (208 522) in 2008 is less than the 75% of reduction expected.

National officials complained about the estimates of UN agencies during national and regional meetings.

They found them too pessimistic and far from the national estimates and the reality of the country (Meda

et al., 2010). Taking advantages of the weaknesses of the previous estimates, many other attempts have

been made to estimate the level of maternal mortality for the years 1995, 2000, 2005, 2008 and 2010 by

a continuous improvement of the methodology and additional data important to better fit the model.

The last update of UN agencies’ estimates made in 2012 (WHO and the World Bank, 2012) provides

MMRatio estimates of 760, 740, 670, 570 and 460 in 1990, 1995, 2000, 2005 and 2010 respectively.

These last estimates are closer to the results of Högberg (2005) as well as national estimates. Figure

1.11 also shows that national estimate of maternal mortality in the country differ. In fact, DHS estimates

and the census estimates are not strongly coherent. The consideration of the confidence intervals shows

no problem in the estimates but the mid-point of the estimates indicate that maternal mortality ratio

decreases from 440 in 2003 (DHS estimates) to 307 in 2006 (census estimates) and after increases to

341 in 2010 (DHS estimates). But, when we consider only DHS data, it is clear that the number of

maternal mortality decreases during the period 1990 - 2010.

Figure 1.12: Level and trend of maternal mortality estimates according to the source of estimates

Estimates from health facilities’ data show a lower level of maternal mortality for the whole period 1990

- 2010 (figure 1.12). While DHS and Census 2006 estimate the maternal mortality level to be above

300, health facilities’ estimates are below 200 or even 68 for the year 2010 (figure 1.12).

Maternal mortality is very difficult to measure in developing countries where vital registration system
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is not working and sometimes nonexistent and household data are of poor quality. Burkina Faso is

one of many countries where international estimates of maternal mortality ratios are the most used

information in policy formulation. The reason for the preference of international statistics maybe due to

their availability for many years, their clear and acceptable methodology, comparability among countries

and also because they are developed by UN agencies. Also, the registration system concerning deaths

and births is not working and hospital data related to maternal mortality provided every year by health

ministry have enormous limits. It is also important to also know where Burkina Faso stands among

other countries in Africa and in the world. But, to do so, only UN agencies’ data can be used. Available

information about maternal mortality levels in Burkina Faso is provided by international estimates for

the years 1990, 1995, 2000, 2005 and 2010. The national estimates cover only 1991, 1998 and 2006.

Table 1.7: Burkina Faso’s level of maternal mortality in comparison to that of other regions

1990 1995 2000 2005 2010

World 400 360 320 260 210

Europe 44 37 29 22 20

Asia 400 320 270 200 150

Africa 760 740 670 570 460

Eastern Africa 800 770 680 570 450

Africa central 910 900 810 710 600

Southern Africa 260 270 350 370 300

West Africa 970 930 830 700 550

Burkina Faso 700 560 450 370 300

According to the last update of maternal mortality made by UN agencies in 2012, it appears that

level of maternal mortality in Burkina Faso (MMRatio=300) in 2010 is lower than the average level

of Africa (MMRatio=460), west Africa (MMRatio=550), middle Africa (MMRatio=600) and Eastern

Africa (MMRatio=450) (figure 1.7), but very high compared to the world average of 210 maternal

deaths per 100 000 live births as well as the level in Europe (MMRatio=20) and in Asia (150)(figure

1.7). Compared to many regions of the world such as Southern Africa, the trend in maternal mortality

from 1990 to 2010 shows a real decline in MMRatio but unfortunately still not enough (WHO and

the World Bank, 2012). Unfortunately, the level of confidence interval is an obstacle to a rigorous

comparison between countries and over time.
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The different estimates of maternal mortality in Burkina Faso present huge divergences. The national

estimates of maternal mortality in Burkina Faso come from household data (the DHS 1998 and the

census 2006) and hospital data (information published by the health ministry every year) realised in

the country. Many other data sources provide maternal mortality estimates but generally cover only a

part of the country. Regarding the level of maternal mortality at regional level, only national estimates

currently exist to our knowledge. Figure 5.5 presents the levels of maternal mortality for the regions

based on the national sources of data.

Figure 1.13: Regional distributions of MMRatio from Census and health facilities data in 2006

Source: Census and Health facilities data

There is a little consistency regarding the distribution of maternal mortality by region when comparing

census information and ministry of health estimates. Figure 5.5 clearly illustrates this. In addition,

estimates of the ministry of health are not consistent when we compare estimates for the different years.

Indeed, over the years, the structure of maternal mortality per region changes and a very highly affected

region for a given year can be among the least affected the consecutive year and vice versa. That is why

the census structure of maternal mortality per region is preferred. The region of Centre with a maternal

mortality of 141.7 appears as the least affected region in 2006 while the region of Sahel with 596.5 is

the region most touched according to the census 2006 (figure 5.5).
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1.3 SYNTHESIS AND PARTIAL CONCLUSION

At the end of this chapter, the problem under study is clearly defined as well as the objectives of the

research. It is shown in this chapter that maternal mortality is a serious reproductive health issue all

over the world. The impact of the problem is more accentuated in developing countries and in Africa in

particular. The consequences have a dramatic effect on social, economic and demographic development.

Safe pregnancy is considered as a human rights. Because of the consequences that maternal mortality

could have on the sustainable development of a country, actions are constantly taken at national and

international levels to overcome the problem. Recommendations have been made at many international

meetings regarding reduction of maternal mortality. Among them, we have the universal declaration of

human rights in 1963, the Alma Ata Declaration in 1978, the international conference on population and

development (ICPD) in 1994, the safe motherhood initiative in 1997 and the Millennium Development

Goals in 2000. Burkina Faso ratified all the international decisions related to maternal mortality. National

policy and programmes also incorporated the issue of maternal mortality. Among them we have the

national population policy, the national gender policy, the child and maternal health program 1980-

1990, national strategy of safe motherhood for the period 1998-2000, national health policy adopted

in 2000 and national health development plan 2001-2010. All these strategies have been implemented

in the country but the level of maternal mortality is still counted among the highest in the world.

However, reaching the Millennium Development Goals number five and other goals of national policy

and programmes, require statistical information about the level, trend and explanatory factors of the

issue to enable the monitoring and improvement of the strategies. Unfortunately, there is a huge lack

of data and the existent data are of poor quality.

Burkina Faso is characterised by a young population (median age group=15.5 years old) dominated by

females (52 %) with a high fertility level (TFR=6 in 2010), a very low education level (Only 21 % of

female population know how to read and write compared to 36.7 % for males ) and a generalizes poverty

(42.1 % live under the poverty line). In the domain of health, the United Nations recommendations

about the allowance of the budget to health and about the number of inhabitants per midwife, etc.,

have not yet been achieved (still far below the requirements). Statistics about the availability, access

and use of health facilities in the country show that the situation is critical. Whatever the real level of

maternal mortality, all sources of estimates state that maternal mortality is decreasing in the country.

Unfortunately, it is also obvious regarding the trend estimates given by United Nations that the country

is not going to reach the MDG number five by 2015 unless drastic changes took place as a result of
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very courageous, strong and innovative decisions.

In 2004, Burkina Faso was subdivided in regions with financial autonomy. But policy and programmes

are still developed at national level and implemented at regional level. This situation is partly motivated

by the lack of personnel at regional level and the real lack of data and study at that level. Very few

numbers of scientific studies have been undertaken on the subject and almost none at regional level.

However, the last census (2006) reveals a very big difference in maternal mortality levels between regions.

Maternal mortality ratio is estimated at 141.7 in 2006 for the region of Centre and 596.5 for the region

of Sahel while it is 307 for the entire country. This result highlights the need for a regional approach to

the problem of maternal mortality. The delay of some regions in terms of maternal mortality reduction

needs an urgent action and specific study to address specific answer problems. The number of maternal

deaths could decrease spectacularly if more efforts was put into reducing the grave differences between

regions.

 

 

 

 



2. LITERATURE REVIEW

The problem of maternal mortality is not a new social and scientific problem. Many authors from public

health, sociology, epidemiology, demography or others disciplines have been studying the problem for

several years and investigations are still ongoing. This chapter aimed to make the synthesis of the

literature about the specific point of interest defined in the objectives of the study. This chapter aims to

review the literature on maternal mortality estimates, explanatory factors as well as their mechanism of

influence. Highlighting methodologies and results of existent researches could help to better orientate

the study and make use of this information to push forward knowledge in the subject. Once the scientific

shape is established, this chapter goes through the scientific expectation of this paper by designing the

conceptual and analytical frame and formulating hypotheses of the study.

2.1 OVERVIEW OF MATERNAL MORTALITY ESTIMATES

Several methods of estimating mortality in general have been developed and well improved but the

specific case of maternal mortality remained behind. Maternal mortality method of estimates and real

level are question of debates among researchers. Such situation constitutes a real problem mostly in

developing countries where there is a real lack of datasets about maternal mortality and existent data are

generally poor quality and need direct or indirect adjustments. This section explores existent methods of

maternal mortality estimates found in the literature. This section aims to recall some existent methods,

their advantages and disadvantages.

2.1.1 Sisterhood method

The sisterhood method raised during the late 1980s to answer the problem of large sample sizes required

for maternal mortality sampling (WHO and UNICEF., 1997). This method is an adaptation of existent

demographic indirect methods of mortality measurement (child and adult mortality) to the cases of

maternal mortality. The method was used in the DHS 1998 and 2010 of Burkina Faso to collect and

estimate the level of maternal mortality.

The sisterhood method is a well spread indirect technique of collecting and measuring maternal mortality

for countries with deficiency civil registration data. In the principle of this method, each female respon-
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dent in reproductive ages is interviewed about the survival of her adult biological sisters (in reproductive

age) from the same mother. The problem with the sisterhood method is that many maternal deaths

are omitted because the respondents do not always know if their sisters were pregnant when dying,

the exact number of days of death after delivery or the exact causes and circumstances of the death.

Therefore, the sisterhood method provides sometimes little number of maternal deaths due to omission

or refusal cases and this is generally insufficient for disaggregated analysis by region, socio-economic or

socio-cultural factors.

That is even why, the estimates provided by the sisterhood method generally cover some years before

the exact date of the survey. Because of its retrospective estimates, this method assumes in reality low

variation of fertility over years and low national and international migration. This method usually leads

to large confidence intervals. Despite the range of source of errors in sisterhood methods estimates, it

is difficult to evaluate and redress the outputs. However, this method presents many advantages. The

sisterhood methods required a quite small sample sizes. Questions needed to apply sisterhood method

can easily fit into any survey. The efficiency of the method is proven in high fertility context because

respondents have large numbers of siblings. It can also be used at national and sub-national levels.

There are two types of sisterhood method: the indirect technique and the direct technique. Both

types of the sisterhood methods have the same root presented above. The indirect sisterhood method

measures indirectly the phenomenon on the basis of information about the death of respondents’ sisters

displayed according to the age groups of respondents. For the direct method, the age groups of the

sisters are considered instead of the age groups of the respondent in the indirect method.

2.1.1.1 Indirect Sisterhood method

This method provides an approximated estimate of maternal mortality ratio for a reference point of 12

years before the survey. This technique assumes that fertility and maternal mortality did not change

significantly over the past (Stanton et al., 2000).

To apply the technique, it is required to know the number of respondents per age groups α from 15 to

49 years and the total number of adult (15-49 years old) sisters (SIS(α)) by age groups of respondents.

The number of sisters per age of respondent generally needs to be cleaned such that it decreases while

the ages of respondents increase. Indeed, there is generally a problem of under-declaration of sisters

among young respondents. To make the corrections the mean number of sisters per respondent aged
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30 years or more is first calculated because it is more probable that these respondents provide accurate

number of sisters. Thereafter, the correction consists to replace the numbers of sisters of each age

groups of respondents under 30 years (15-19, 20-24 and 25-29) by the numbers of respondents multiply

by the average number of sisters per respondent aged 30 years or more. This method also requires

the total number of sisters who deceased from maternal causes (MD(α)) by age group at death. and

the adjustment factors (c(α)) by age group of respondents. The adjustment factor (c(α)) is given by

(Graham et al., 1989).

The procedure of maternal mortality estimate is simply the following:

� Units of risk exposure (SU)

SU(α) = SIS(α)× c(α)

� Life time risk of maternal death

LTR(α) =
MD(α)

SU(α)

� Maternal Mortality Ratio

Maternal mortality ratio is obtained in two different ways by using its relationship with the lifetime risk

and the total fertility rate. The first way given by Graham et al. (1989) and the second is given by

Hanley et al. (1996)

MMRatio = 100000×
[
1− [(1− LTR15−49)

1
TFR ]
]

or

MMRatio = 100000×
[
1− [(1− LTR15−49)

1
1.2×TFR ]

]
Where,

MMRatio = Number of maternal deaths per 100 000 live births

TFR = Total fertility rate

LTR = Lifetime risk of dying from maternal causes

1− LTR = Probability of survival
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2.1.1.2 Direct Sisterhood method

The direct method has the disadvantage of larger sample size, more information to collect and more

difficulties of computation than the indirect method. It has the advantage of providing maternal mortality

measurement for a shorter covering period and more possibilities for data quality analysis.

The DHS 2010 of Burkina Faso considered the direct approach of sisterhood method. A reference period

of six years was chosen for the estimates of the DHS 2010 to avoid the problem of remembering long

past deaths and also the problem of preference for the 5 and 10 number years since death. The process

of direct sisterhood method application can be explained as follow:

� General fertility Rate (GFR)

General fertility Rate (GFR) is expressed per 1000 adult women aged 15-49 years old. It corresponds to

the expression:

GFR = 1000× LB

AW

Where,

LB = Number of live births

AW = Number of women in reproductive ages (15-49)

� Maternal mortality rate (MMRate(α))

Maternal mortality rate (MMRate(α)) per age group α is obtained by dividing the number of maternal

deaths during the period from 0-6 years before survey by the number of exposure years per age group

α. It is expressed per 1000 women-years exposure. MMRate(α) = 1000 × MD(α)

WE(α)
MMRates15−49

1 =

45−49∑
α=15−19

W s
αMMRate(α)

Where, MD is the number of maternal deaths and WE is the number of women-exposure years

� Age standardised rates or age adjusted rate

Age standardised method is generally used to allow comparison among unstandardised indicators (rates)

related to different periods of time, areas or sub-population groups. In such situations, this technique

is necessary to eliminate the effects of differences in population age structure.

1s=Age standardised rate or age adjusted rate
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In the particular situation of the direct sisterhood method, it will be inconsistent to compare the crude

maternal mortality rates for many years (reference period) with different age structures because the

total number of maternal deaths depends on the population age structure therefore the crude maternal

mortality rates as well.

MMRates15−49 =
45−49∑

α=15−19
W s
αMMRate(α) W s

α =
P sα

45−49∑
α=15−19

P sα

Where, W s
α is the weight corresponding to the age distribution of the population or the proportion of

the age group α in the standardised population.

� Proportion of maternal deaths among female deaths (PMDF)

The proportion of maternal deaths among female deaths (PMDF) is the proportion of maternal deaths

during the period from 0-6 years before survey among female adult deaths during the period from 0-6

years before survey. It corresponds to the formula:

PMDF = 100000× MD

AWD
Where, AWD is the number of adult women deaths (age 15-49)

� Maternal mortality ratio (MMRatio)

Maternal mortality ratio (MMRatio) is expressed per 100 000 lives births. The calculation of this

indicator follows the formula: MMRatio = 100000×
MMRates15−49

GFRs15−49
GFRs15−49 =

45−49∑
α=15−19

W s
αGFR(α)

� Lifetime risk of maternal death (LTR)

Lifetime risk of maternal death (LTR) is calculated using the formula: LTR = 1−
[
1− MMRatio

100000

]TFR
Where, TFR is the total fertility rate for the period of reference of 7 years before the survey

2.1.2 Method based statistical regression model

Analysis of maternal mortality cannot avoid the crucial question of comparability between countries.

Methods are constantly developed and improved at international scale to provide measurements of

maternal mortality particularly in countries with non-existent or poor data qualities. Until now, the

methods developed to measure maternal mortality internationally for most countries in developing world
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are generally based on statistical regression models. Comparison with national estimates based on this

method led sometimes to different or contradictory results. This section displayed the regression base

model generally used at international scales to estimate maternal mortality. The hypotheses, limits and

advantages of the method are highlighted

This model has the advantage of fair comparability between some countries treated in the same basis of

a regression model. However, different methods are developed by United Nation agencies to estimate

maternal mortality in the world. Depending on the source of data available in the country for the year

of estimate, a specific method was applied.

Thus, countries have been clustered in six groups according to data from good civil registration of

deaths and causes of death, good civil registration of deaths but doubtful registration of causes of

deaths, survey based sisterhood methods, reproductive Age Mortality Study (RAMOS) and countries

with others relevant sources of information constitute another group while those of the last group are

countries without any relevant data for the period close to the estimation year (Hill et al., 2001a).

To estimate the MMRatio in countries with good civil registration of deaths and causes of deaths, the

national MMRatio estimate has just been adjusted by a coefficient between 1.8 and 1.9 (1.5 in most

cases). The MMRatio estimated for countries using RAMOS studies have been accepted without any

adjustment or correction. Once the MMRatio is obtained, the number of maternal mortality is calculated

using United Nations estimates of live births.

For countries where available national estimates come from direct sisterhood method, the PMDF pro-

vided by the sisterhood method has been standardized by age (PMDFs). After, the standardize PMDFs

is applied to the number of female adult deaths provided in most case by the United Nations. In

countries with good civil registration of deaths and births but non-reliable cause of deaths, a statistical

model based on a robust regression has been used. This model required as inputs information about the

general fertility rate (GFR), skilled attendant at birth (SAB) and HIV/AIDS level. The model outputs

the proportion of maternal deaths of female in reproductive ages (PMDF). The PMDF obtained has

been applied to the national estimate of the number of female deaths in reproductive age to get the

number of maternal deaths. Finally, the MMRatio is determined by using the number of live births given

by the vital registration system of the country (Hill et al., 2001a).

The above described statistical model is also used for the group of countries without acceptable national

estimates or data of maternal mortality. In this case, the PMDF outputs from the statistical model has
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been applied to the number of adult female deaths (provide by United Nation) to calculate the number

of maternal deaths. The number of live births also provide by United Nation is finally used to estimate

MMRatio (Hill et al., 2001a). These are the main steps of the method used but some exceptions are

generally made as it was a case to case analysis. This procedure is almost the same used during the

different estimations made by United Nations agencies for the year 1990, 1995, 2000, 2008 and 2010. In

general, for most of developing countries especially African countries, the estimate of maternal mortality

was based on a statistical regression model. For example, United Nations agencies provided comparable

estimates of maternal mortality in Burkina Faso for the years 1990, 1995, 2000 and 2005 based on

this technique. It is therefore important to know how the model works and the insufficiencies of the

techniques.

� In 1995

logit(PMDF) = ln(
PMDF

1− PMDF
) = β0 + β1FSE + β2 ln(GFR) + β3SAB + β4HIV + αc + αR + εi

� In 2000

logit(PMDF) = ln(
PMDF

1− PMDF
) = β0 + β1GDP + β2 ln(GFR) + β3logit(SAB) + αc + αR + εi

� In 2008 and 2010

log(PMDF) = β0 + β1 log(GDP ) + β2 log(GFR) + β3SAB + log(1− HIV)αc + αR + εi

Where,

PMDF = Proportion maternal among deaths of females of reproductive age

GDP = Gross domestic product per capita (in 2005 PPP dollars)

GFR = General fertility rate (live births per woman aged 1549)

SAB = Skilled attendant at birth (as a proportion of total births)

2.1.3 Others methods

All existent methods are not covered in this section but the most important and used in developing

countries in general have been mentioned. Indeed, there are other methods to estimate maternal

mortality. But, these methods are not commonly used. For example a brotherhood method or the
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adjustment methods as developed during the census 2006 of Burkina Faso. The method of the Burkina

Faso census 2006 is going to be explained and criticized in another chapter (chapter 5).

2.2 OVERVIEW OF MATERNAL MORTALITY DETERMINANTS

Maternal mortality declines under three main components: frequencies of pregnancies, occurrence of

complications during pregnancy, delivery or post-partum period and complication treatments (McCarthy

and Maine, 1992). Base on this approach of the issue, family planning programme appears extremely

important for the management of pregnancies occurrence, decrease of complications sometimes due to

young age pregnancies, short inter-pregnancy interval or clandestine abortion consecutive to unwanted

pregnancies. Maternal mortality related programmes aim the diminution of maternal deaths. Other

programmes related to socio-cultural, economic and demographic issues could also impact the occurrence

of maternal through averting pregnancy related complications. From the literature, two main approaches

of maternal mortality reduction can be pointed out. The first strategy called prevention approach aims

averting pregnancy related complications while the second approach is based on complication care

(improving care taking of pregnant women coming to health facilities and providing rapid health care

in case of complications). It is admitted by all researchers that the combination of both approaches is

the best way of achieving more considerable diminution of maternal mortality. The problem of choice

appears between these approaches when it is question of prioritising actions or allocating budgets for

maternal mortality reduction.

Some authors give more credit to the first approach than the second. But, others tend more to the second

approach. In fact, findings from studies found that Family planning and others preventive actions cannot

be the root of drastic decrease of maternal mortality level and therefore encourage strengthen the second

approach. Other researches raised a doubt concerning the possibility of providing on time appropriate

care to every woman facing a pregnancy complication and therefore they support the preventive method

particularly concerning developing countries.

The determinants of maternal mortality are presented in the literature in many different ways. Some

authors cluster the risk factors of maternal mortality in preventive factors of pregnancy related com-

plications and management factors of complications. Other researches separate medical factors to non

medical factors or they present the risks factors in term of distant determinants, intermediate determi-

nants and immediate determinants. In general, it is difficult to insert some factors in only one group
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whatever the choice of presentation. In this study, maternal mortality risk factors are presented according

to the preventive and non preventive approaches.

2.2.1 Preventive approach

International recommendations regarding maternal mortality reduction usually turn around improving

evacuation to health centre, assistance at delivery and providing adequate care to women in situation of

complication (Marie Thérèse Arcens-Somé and Brouwere, 2005). There is no doubt about the strength of

these recommendations. It is certain that many women’s live can be save if they get appropriate support,

in time, from well equipped and trained health professional in situation of pregnancy related complication.

The evidence about these recommendations capability to protect women against maternal mortality

cannot be denied. However, in developing countries with generalized poverty, lack of ambulances,

roads, health services, health professionals mostly midwives as well as reluctance of the population to

deliver in health centres, etc, such propositions have lower chance to reach satisfactory results. Based

on the social, cultural and economical situation in developing countries, many researches concluded that

it is not realistic to only count on solutions only based on complication care to significantly curve the

trend of maternal mortality (Marie Thérèse Arcens-Somé and Brouwere, 2005; Chi et al., 1981). The

prevention approach aims to avoid pregnancy related complications through preventive measures base

on socio-economical and cultural factors in general. For many researchers, the improvement of family

planning and medical assistance should be the main strategy of maternal mortality reduction (Winikoff

and Sullivan, 1987; Chi et al., 1981).

2.2.1.1 Socio-cultural aspect of maternal mortality

The problem of maternal mortality can be approached in a socio-cultural perspective. In this case, it

is suggested that social and cultural values establish the societal norms. These norms would constitute

a guidance of the daily life community members, dictate what is tolerated or banned within the group.

In a given society, socio-cultural values are the foundation of behaviours and practices judgement. The

magnitude of customs practices and tolerated facts related to sexuality, marriage, health care, etc, could

explain the level of maternal mortality among a particular group or community. At individual level,

the degree of acceptance or resistance to socio-cultural pre-established models of behaving and ways

of thinking differentiate the influence of socio-cultural norms among members. The belonging to a
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different socio-cultural group would also make a difference between women behaviours and exposition

to maternal mortality. Socio-cultural values are in constant and permanent mutation due to mixture

or clash with other cultures. The exposure to different cultures sometimes with opposite appreciations

about social behaviours can create a change regarding the respect or practice among the community or

group. That is why the impact of socio-cultural aspects should be examined under two main angles.

The traditional socio-cultural factors and the modernization socio-cultural factors of maternal mortality

are all considered as distant predictors of maternal mortality.

Traditional cultural factors

The traditional socio-cultural aspects of maternal mortality reflect the moral obligations with respect to

the tradition and customs. The traditional socio-cultural response to maternal mortality issues is based

on the exposure, practices and rigorousness of norms and customs related to sexuality and maternal

health in a community or group. Ethnicity/languages and religion are included in the traditional socio-

cultural factors of maternal mortality.

The ethnic group is the root of women perception, behaviours and practices related to sexuality, marriage,

fertility, etc. In rural areas were the tradition is still strongly respected, the ethnic group could determine

the opinion of a woman about the age of marriage, abortion, number of children, modern health care,

etc. Most African customs present important similarities about reproductive health behaviours. For

example, intercourses are usually only admitted in the frame of marriage. However, some ethnic groups

are more flexible while others very strict concerning the respect of the pre-established norms specifically

regarding sexuality and maternal health. In such situation, the risk of maternal mortality could be

the difference between rigid ethnic groups and the flexible ethnic groups regarding respect of norms,

cultures and traditions. Thus, the likelihood of clandestine abortion and early marriage will vary between

members of strict and flexible ethnic groups for example. Concerning marriages, practices and customs

differ between ethnic groups and that could influence the level of fertility and exposure to maternal

deaths. In some ethnic groups, getting married is very difficult regarding their requirements while others

customs make marriage more affordable. The cost and even the conditions of marriages varied a lot

from an ethnic group to another. Therefore, some ethnic groups register more marriages, less unwanted

pregnancies, less clandestine abortions than others. Therefore the exposure to high fertility and maternal

mortality will depend on the ethnic group.
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The position of all ethnic groups about sexuality and reproductive matters are almost the same. The

impact of ethnicity is more depending in the level of respect the members have to the norms and values

and the reaction of the community regarding any violation of established ”norms”. Concerning sexuality

for example, the Mossi ethnic Groups as well as Peulh and Gourmantche are usually cited in the literature

as very strict. But, the ethnics Lobi, Gourounsi, Dagara and Bwaba are presented as less conservative

than the previous (Jean-Francois and Marc, 2008). Existent researches show that people from the

ethnics Peulh, Lobi and Gourmantche are less likely to be educated compare to others (Jean-Francois

and Marc, 2008) . Spoken languages are considered as a traditional cultural factor since they can be

used as an approximation of the ethnic group. However, such approximation presents the shortcoming

that some people cannot speak the language of their ethnic group but speak another language for

businesses or neighbourhood reasons. In some countries as Burkina Faso for example, collecting data

regarding ethnicity in censuses is a very sensitive matter and therefore question related to it has never

been included in any census. In such context, spoken languages are sometimes considered as a good

traditional socio-cultural factor.

The religion is also considered in this category. Adepts of the traditional religion are generally given

more important to the traditions and customs. If Christianity and Islam were considered as imported

religions and factors of changes in customs and traditional believes, these religions are now part of many

ethnic groups. Indeed, some ethnic groups have been exposed to these religions for very long. Belonging

to a religion is also a submission to norms, practices, behaviours and way of life. Therefore women from

traditional religion should be more at risk of maternal mortality than the others

Modernization factors or cultural mutation factors

The modernization cultural aspect of maternal mortality is expressed by a certain number of modern-

ization factors such as the area or place of residence and formal education level. These factors showed

the impact of mutation in norms, customs, dogmas traditionally established in the custom.

Among these factors figure urbanisation, area and Place of residence. The place of residence is an

important factor of socio-cultural aspect of maternal mortality. Indeed, the neighbourhood usually

influence the behaviour of members from a same community. That is why actions against maternal

mortality should take into account specificities of the place of residence and the community around. In

Burkina Faso for example, each region is dominated by a particular ethnic group also because of the
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subdivision of the country in region were made in the basis of the cultural similarities. The influence of

the culture in maternal mortality level could be highlighted by the region of residence which underlines

the predominance of a given ethnic group with their norms and socio-cultural values. Goldie et al.

(2010) showed that the disparities of maternal mortality level between regions in Burkina Faso are not

a particular and isolated case. But, similar results have been obtained in India. Researches show that

maternal mortality is decreasing in the majority of countries in the world but still present huge disparities

at sub-national level. Funding from Goldie et al. (2010) showed the crucial need of identifying particular

strategies to local areas is the next important step in battle against maternal mortality.

The area of residence and place of residence are factors of exposition to urbanization, modernization

and also cultural mutation. Under the influence of the environment, women in urban areas can change

their practices and behaviours disregarding the norms of their ethnic group or their religion. Women

from the same ethnic group can behave different according their area of residence (urban/rural).

Education is an important factor of knowledge about sexuality and maternal health and pregnancy

management. As such it is also an important predictor. Education is included in the socio-cultural

mutation risk factor because formal education also transmits values which are sometimes in opposition

with some aspects of the customs or traditions. Educated and non educated women don’t have the same

exposition to others cultures, values and norms and therefore do not behave the same regarding some

practices. The respect of customs and traditional practices are less probable among educated women

than non educated women. The autonomy of making decisions and ability of self financing health

care are important differences between educated and non educated women regarding their exposition to

maternal mortality.

2.2.1.2 Socio-economic and demographic aspects of maternal mortality

Socio-economic factors are usually considered as distant predictors of maternal mortality (McCarthy and

Maine, 1992). That suppose that their influence on maternal mortality pass through others determinants

such as intermediate or close determinants. The economic situation influences the living style, health

care choices and sexual behaviour, etc. Therefore, such factors would impact maternal risk of death.

The socio-economic factors can be apprehended at macro (country, region, community, etc) or micro

(individual) levels. The concept of socio-economic and demographic factors groups many variables

including the age, parity, poverty or living condition. Researches have proved that the influence of
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the economic status can be annihilated by the religious, traditional or cultural values and vice versa

McCarthy and Maine (1992).

Among the demographic risk factors of maternal mortality, women age at pregnancy is generally cited in

the literature. Some authors such as Högberg and Wall (1986) classified the age and parity as biological

factors of maternal mortality. But McCarthy and Maine (1992) considered age and parity as female

reproductive characteristic. Whatever the classification made, Högberg and Wall (1986); Zougrana and

Paré (1999); McCarthy and Maine (1992) showed that the age and parity are important determinants

of maternal mortality. Findings proved that Half of the diminution observed in maternal mortality level

was due to the decrease of the age at maternity (Högberg and Wall, 1986). Existent findings show

that the relationship between women age groups and maternal mortality have a graphical form of ”J”

(McCarthy and Maine, 1992; Högberg and Wall, 1986). For Högberg and Wall (1986), the risk of

maternal mortality is at least double for pregnant women aged less than 20 and those aged greater than

29 compare to the others aged between 21 and 28. The same authors showed that nulliparous and

women with many children are more exposed to maternal deaths than the others. In medical point of

view, young (less than 18 years old) pregnant women are at higher risk of deaths because many of them

are still under the process of pelvic development (Ahmed et al., 2012; Zougrana and Paré, 1999). In

addition to the link between old ages and high parity, women aged more than 40 years old are more

likely to die when a pregnancy occurs for biological reasons (Ahmed et al., 2012; Zougrana and Paré,

1999).

Women’s marital status appear in existent research as a statistical significant risk factor of maternal

mortality (Razum and Jahn, 2000). Using a data of West Germany from 1980 to 1997, Razum and

Jahn (2000) proved that non married women are more exposed to maternal mortality than married

women. Even if their explanation was base on the availability and accessibility to good health services,

the situation is more complicated in the case of Africa. Indeed, in Africa in general, several single women

in reproductive ages are under family and social pressure regarding marriage issues. Due to the strength

of cultural values in most of developing countries, marriage still remains the only acceptable frame of

getting intercourses and pregnancy. Therefore, unmarried women could be more exposed to maternal

mortality through unsafe abortion Because young women getting pregnant out of the societal legitimate

frame are generally banned from their household and then maternal mortality. In other hands, married

women are more likely to get pregnant, particularly during the first year of their marriage and therefore

more exposed to complications and maternal mortality.
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Maternal mortality rate is usually measured per 100 000 women in reproductive age, a decrease of

the birth rate among 100 000 women will automatically reduce the level of maternal mortality. Any

reduction in the fertility of women will therefore impact maternal mortality even if the risk of dying

from maternal causes at pregnancy did not change. Theoretically this is one of the important impacts

of family planning in the level of the phenomenon. However, the role of family planning goes beyond

this statistical aspect. The impact of family planning programmes in maternal mortality is not only in

reducing the number of births but also in spacing births and influence the age of marriage in order to

avoid immature marriage (McCarthy and Maine, 1992; Winikoff and Sullivan, 1987).

Pregnancy is the first condition of exposition to maternal mortality. Because the occurrence of a

pregnancy differ between women due to biological, socio-economic, cultural, demographic or other

factors, McCarthy and Maine (1992) considers the occurrence of a pregnancy as a determinant of

maternal mortality. Under these circumstances, the use of contraception methods influences maternal

mortality. The use of contraceptive methods for births spacing or unwilling pregnancies are among several

ways of rolling back maternal mortality by family planning (Winikoff and Sullivan, 1987). Findings from

existent studies show that high maternal mortality goes generally with low contraceptive use (Ahmed

et al., 2012; Chi et al., 1981). That is why Ahmed et al. (2012) and Chi et al. (1981) proposed the

reduction of unmet need for contraception as principal solution of maternal mortality decrease.

Based on a cost effectiveness analysis, Goldie et al. (2010) showed that family planning is the most

efficient action to a considerable decrease of maternal mortality in India. With a TFR of 6.2, Burkina

Faso occupies an important position among countries with high level of fertility in the world and lowest

modern contraception used. In a context where only 10 % of adult women aged 10 - 49 years old use

a modern contraceptive method, a relationship between family planning and maternal mortality need

a rapid and urgent scientific investigation (INSD and Macro, 2004). Access to contraceptive methods

is a real problem in Burkina Faso just by referring to the 29 % of women in union who declared not

to desire any more kid (or at least in next two years) but are not using any contraception methods.

Cover unmet need in family planning and increase the use of contraception methods to those who need

it could avoid more than a million maternal deaths in India and save more than a billion US dollars for

the country (Goldie et al., 2010).

Findings show that the proportion of maternal deaths averted by the contraceptive (almost 60 %) is

higher in regions of high contraceptive use (greater than 65 %) (Ahmed et al., 2012). In sub-Saharan

Africa, among 22 % of sexually active women who are contraceptive users, 32 % of maternal deaths were
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averted by contraceptive use (Ahmed et al., 2012). Many researches concluded that family planning is

the primary key prevention measure to curve maternal mortality trend specially in poor countries (Ahmed

et al., 2012). Findings from studies showed that 29.4 % of maternal deaths in Burkina Faso could have

been averted by contraceptive use in 2008 (Ahmed et al., 2012). Similarly, findings from researches in

Indonesia showed that covering the unmet need for contraception in general and for additional children

in particular reduce from half the the number of maternal deaths in the country Chi et al. (1981).

Unwanted pregnancies are also influencing the risk of maternal death via a high risk of termination

by clandestine abortion. Many researches have shown that reducing pregnancies particularly unwanted

pregnancies could significantly contribute to maternal mortality decrease (Winikoff and Sullivan, 1987;

Chi et al., 1981; Zougrana and Paré, 1999). Family planning presents advantages of reducing unwilling

pregnancies, preventing unsafe abortion, complications related to young or old age pregnancies, etc.

However, McCarthy and Maine (1992) states that no study has proven the impact of short inter-

pregnancy period on maternal mortality risk.

In poor countries facing several health and development problems ( HIV, malaria, poverty, unemploy-

ment, lack of road, etc), the cost effective answer to maternal mortality are more appreciated and

sometimes more realistic than the time-effectiveness solutions (Goldie et al., 2010). That is why pre-

ventive measures like family planning need close attention regarding the issue of maternal mortality. In

Burkina Faso for example, where the level of fertility is among the highest in the world (TFR = 6.2 in

2006 census), the unmet need of spacing or limiting births is very perceptible.

Improving planning family can be registered as a recommendation to ameliorate mothers and children

health but also as an important way to decrease maternal deaths. Important cultural values and practices,

as well as economical conditions influence the potential of family planning to reduce maternal mortality.

The safe motherhood initiative included family planning as one of the principal axes of the strategy

(Ahmed et al., 2012). McCarthy and Maine (1992) stated that family planing is the most efficient

prevention of maternal mortality by regulating the pregnancies and spacing births. In countries as

Burkina Faso where the level of maternal mortality is high, the fertility level is also high and the impact

family planing program could have on the decline of maternal deaths is more than predictable. However,

numbers of researches emitted doubt about using family planning as a core action to reach a spectacular

decrease in maternal mortality.

However, Winikoff and Sullivan (1987) highlighted the insufficiency of studies in the impact of family

planning programs on maternal mortality. For Winikoff and Sullivan (1987), Family planning is not
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enough if additional appropriate measures to prevent and treat complications related to pregnancies

are not taken. Researches concerning maternal mortality, in most of the cases, neglect family planning

Goldie et al. (2010); Winikoff and Sullivan (1987). However, it is clearly appearing in the many papers

that family planning alone cannot curve the level of maternal mortality as wished (Goldie et al., 2010;

Winikoff and Sullivan, 1987).

The difference of maternal mortality rates between rich and poor countries raises the reality of the

huge gap already perceptible in other indicators of development (McCarthy and Maine, 1992). That is

why researchers could not escape investigating the link between poverty and maternal mortality. Poor

families are usually constrained to use traditional medicine since the consultation and treatment fees of

modern health care are sometimes not affordable for this population group. Due to the lack of financial

means for transportation or others, poor women sometimes avoid prenatal visits and delivery in health

facilities which increase to their risk of maternal mortality.

Female nutrition is mentioned in the literature as a determinant of maternal mortality (McCarthy and

Maine, 1992). Women in a situation of pregnancy, delivery or post-partum period need a lot of energy

not obvious in situation of poverty. Malnutrition is also related to knowledge of nutrients in food. Lack

of iron and folic acid or other important nutrients at pregnancy is common among pregnant women,

even having their normal meal. Malnutrition has a very strong effect on pregnant women vulnerability

to complication and exposure to maternal mortality. Malnutrition at pregnancy not treated in time is

an important threat for women life.

Prenatal visits can be added to preventive factors but also complication management factors since

complication can be cared easily if a woman is regularly diagnosis at prenatal visits. In this study, it is

incorporated in preventive measures of complications at pregnancy because it is believed that prenatal

visits are setted up for early detection of complications but also averting complications. Findings from

several studies indicate that prenatal visits are the principal components of maternal mortality reduction.

Programmes and projects developed in Burkina Faso to fight maternal mortality usually focus in the

increase of prenatal visits ratio.

Chi et al. (1981) found that a deep decrease of maternal mortality can be achieved through an adequate

prenatal care and coverage of unmet need for additional children. But, in the context of Burkina Faso,

Ministère de la Santé (2006a) indicates the weakness of prenatal visits in detecting the majority of

obstetrical complications in many health centres. The proportion of pregnancy at risk detected in many

health centres is comprised between 2 % and 3 % while the norms are established at 5 % (Ministère de
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la Santé, 2006a). Among the obstacles of achieving the expected impact of prenatal visits on maternal

mortality figures the lack of supports providing to patients diagnose at risk during a prenatal visit.

The inefficiency of the prenatal visits can also be due to the refusal of some patients to be medically

transferred (Ministère de la Santé, 2006a).

The question of maternal mortality is a question a equity and human rights before any others social

and economic oriented aspects of the issue (Starrs, 2006). Saving lives of women while they are trying

to give life should not need much advocacy in a context of gender equity. This factor could have been

included among the demographic factors, but it has been separated to highlight some emerging issues

in researches such as domestic violence, gender base discriminations, etc. All factors making women in

the low scale of the society impact their life in general and their health in particular.

Female circumcision is usually cited among the factors of maternal mortality. Few statistical analyses

have been made on the subject. But, Burkina Faso is known as one of the countries in the world where

this practice is very popular. Among the reason of fighting female genital mutilation, the exposition to

maternal mortality is generally cited (McCarthy and Maine, 1992).

2.2.2 Complications management approach

The complications management approach is more directed to the causes of maternal mortality. Factors

involved in this approach are the direct obstetrical causes and the indirect obstetrical causes of death are .

The direct obstetrical causes of maternal mortality usually mentioned in medical studies are haemorrhage,

hypertensive disorders, sepsis, obstructed labour and complications from clandestine abortions (Ahmed

et al., 2012; Zougrana and Paré, 1999). Chi et al. (1981) showed that more than 9 over 10 direct obstetric

deaths are due to hemorrhage, infection and toxemia in Indonesia. This approach also incorporates the

functioning of the health system in terms adequacy of the diagnoses and care as well as availability of

well trained health professional.

Some authors consider complications at pregnancy, labour and postpartum period as immediate deter-

minant of maternal mortality (McCarthy and Maine, 1992). However, there are two different cases of

complications. Some complications are due to the state of pregnancy and others complications are due

to aggravation of previous health problem. Deaths due to these complications are called direct and

indirect obstetric deaths respectively (McCarthy and Maine, 1992; WHO, 2010). Pregnancy related

complications are usually presented as obstetrical causes of maternal death.
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Among the medical factors figure the direct obstetrical causes of death and indirect cause of deaths.

These factors are considered as immediate factors of maternal mortality. The Ministry of Health publishes

every year statistics about the direct and indirect obstetrical causes of maternal deaths recorded in health

centres of the country. According to Ministère de la Santé (2006a) around 80 % of maternal deaths

in Burkina Faso are due to direct obstetrical causes. The major direct obstetrical causes of deaths

registered in health centres in 2006 were hemorrhage (23.6 % ), infection (14.8 % ), placental retention

(8.6 % ), uterine rupture (7.3 % ), abortion complication (6.7 % ) and eclampsia (3.9 %) (Ministère de

la Santé, 2006a). These direct causes are common in African countries and particularly in West Africa.

The remaining 20 % of maternal deaths due to indirect obstetrical causes not apprehended. Malaria,

anemia, ... are the usual indirect obstetrical causes of death (Zougrana and Paré, 1999).

Some diseases such as malaria, meningitis are very common and dangerous for pregnant women. These

diseases are classified among the obstetric causes of death. It is important to present the specific case

of anemia. Amenia is among the immediate cause of maternal mortality and the obstetrical causes of

death. Anemia is particular because it can be the outcome of other diseases such as malaria, yellow

fever, etc, but also and usually it is a consequence of women malnutrition. Anaemia is mostly due

to a dietary deficiency with an insufficiency of iron in the body. It can also be the consequence of

haemorrhages, congenital disorders or others chronic diseases such as malaria, etc. In addition to the

weight and height, the DHS-Burkina Faso always collected blood to make medical test to determine

levels of anaemia. In 2003, 53.7% of women aged 15 to 49 years old were tested positive to anaemia

against 48.8% in 2010, whether a diminution trend during this time period. The level of anaemia is

higher for pregnant women. Indeed, estimated at 58.2 % among pregnant women in 2010, the level was

during the previous DHS 2003, 68.3 %. In general, the level of anaemia decreases in the entire country

but still have a high predominance among pregnant women. The statistics make clear that more than

half of pregnant women are suffering from any form anaemia (low, moderate or high) in the country

since 2003.

Around 70 % of pregnant women in Burkina Faso do not receive a emergency obstetrical care while

they need it (Zoungrana, 2010). Chi et al. (1981) showed that the performance of health centres,

the availability of prenatal care service and the referral mechanism are important obstacles of maternal

mortality reduction. Concept of availability of health centre is very complex including so many aspects.

Health centres exist in all countries in the world. But, the concept of availability of a health centre can

be apprehended in terms of distance travelled or spent time to closest health centre or presence in the
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smallest administrative unit. In sum, the health centre should be located at reasonable distance/spent

time to the population. The acceptability of the distance of a health centre depends on the time needed

to get access to it. It is also depending on the existence a road or obstacles to overcome. It is difficult for

example to hike (no transport) a mountain to get access to the closest health facility or working 5 hours,

etc. The distance to health centre can be shortening with the availability of adequate road and adequate

transportation system. Transporting a pregnant women in complication require particular dispositions.

Unfortunately, for lack of ambulance, women in remote areas have generally to accommodate themselves

with inappropriate means of transportation (figure 2.1).

Figure 2.1: Alternative means of medical transfer in rural areas

Source: http://unisahel.over-blog.fr/article-un-4x4-pour-soutenir-les-actions-de-l-amurt-100624806.html

Transporting women facing complications in ambulance on a broken road with potholes all over is also a

threat for the pregnancy and the women life. Another parameter of the accessibility is the affordability

of the cost related to consultations, prescriptions, medications and hospitalization. In fact, the decision

of consulting a health professional is largely depending on the financial mean. In case of poverty, people

prefer to consul traditional wishes and traditional practitioners because they are generally cheaper, allow

payment in nature (goats, chicken, etc.), loan, etc. In urban areas, it is common to see women lying

on the floor by lack of money to afford a bed in a health facility or sometimes by lack of available bed

(figure 2.2).

The question of access to health facilities is very complex in the sense that traditional midwives were

trained to take care of women in remote areas. The inefficiency of previous maternal health strategies

have been attributed to the failure of rural midwifery system. The training of rural births attendants was

found insufficient to reduce maternal mortality (Marie Thérèse Arcens-Somé and Brouwere, 2005). In
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Figure 2.2: Difficult conditions of patients in health facilities

Source: http://www.amnestyinternational.be/doc/agir-2099/nos-campagnes/exigeons-la-dignite/mortalite-maternelle

fact, traditional midwives are not considered as adequate to assist at delivery since they don’t have the

minimum equipment and skills to treat any pregnancy related complication. Thus, traditional midwives

are more and more excluded from the health strategy especially in areas where a health facility at

reasonable distance to the population exists. But, it still remains a lot to do regarding this issue.

In addition to the matter of financing health care and delay to reach the closest health facility, another

aspect of the availability of health centre is the equipment and qualification of the personnel. Indeed,

the problem of availability of adequate health centre is crucial because the closest health centre to the

patient is sometimes lacking equipment or personnel. Therefore, patients are several times referred

to other health centres, far and sometimes in the capital city depending on the level of complication.

The lack of equipment incorporates the lack of ambulance or the lack of beds. In most health centres

where there is no ambulance, patients need to use their own transportation when the decision is made

about their transfer. Thus, the population improvise their ambulances. It is also common to find a well

equipped health centre with no qualified personnel regarding pregnancy matters or sometimes the well

trained health professionals are always absent.

The availability and access to health centres can be counted among the institutional factors. Indeed,

these aspects of the problem are above the only means of individuals. The institutional factors go

beyond the availability of health centre in a short radius, the equipment, personnel and access in

term of transportation, road, etc. The bad reception of patients, the long duration of patients before
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having a consultation, the irregular checking of hospitalized patients, the condition of consultation and

hospitalization, the negligence of patients, etc, are among the institutional factors which impact the

attendance of health facilities and the outcome of complications and maternal mortality (Marie Thérèse

Arcens-Somé and Brouwere, 2005). In addition, problems related to health workers management are

also an important factor of health system functioning.

The generalized delay in starting hour of work and frequent absenteeism, the incompetences or the

non respect of medical rules are usually ignore in studies related to the issue. These institutional

malfunctioning are also sometimes cited as factors of health system malfunctioning (Marie Thérèse

Arcens-Somé and Brouwere, 2005). Marie Thérèse Arcens-Somé and Brouwere (2005) added to this

list, the lack of qualification sometimes perceptible among the personal in charge of implementing

maternal mortality programs. All these problems should find an institutional solution to the benefit of

pregnant women. A pregnant women facing any complication should normally be saved once in a health

centre. But, for many reasons sometimes associated to the malfunctioning of the health system or the

institutional factors, some women die. Some women also living closer to a health facility make to choice

of not using it for different reasons.

Another important factor of complication management is the use of modern health services. The

availability of a health service is not a sufficient condition to promote maternal health if it is not

attended by the population. In developing countries, women in poor living conditions or uneducated

will have preference to traditional medicine because it is cheap or they believe that it is not powerful

enough to care some natural and ”unnatural” 2 sicknesses. Sometimes, they also prefer to deliver at

home than going to a health centre because of they are older than the health professional. The use of

prenatal and postnatal services are very important aspects in preventing maternal death (McCarthy and

Maine, 1992).

In situation of complication, it is decisive to use a health centre for appropriate care and avoid fatale

outcome of the pregnancy. But, the wrong perception of modern health system about the cost, power

in treating African diseases, etc, are part of the under use of health centre. The lack of health facilities

attendances is also a factor of complications. Usually, patients visit health centre in critical health

deteriorated situation consecutive to a failure of many attempts made in traditional medicine. The

delay made by a patient before using a health centre is one of the major causes of maternal mortality.

2Some deceases are believed to be related to wish-craft
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2.3 CONCEPTUAL AND ANALYSIS FRAME

Base on the strengths and weaknesses of existing researches on the subject as well as the knowledge of

the study context, this study has been conceptualized according to the objectives. From lessons drawn

of the literature review, number of scientific expectations is established for the study. That is why the

design of the conceptual and analysis frame starting with formulating some hypotheses related to the

objectives. To reach the objectives of the study on the component explanation of maternal mortality, the

following conceptual frame is established: the hypotheses defined, the conceptual scheme and analysis

scheme drawn and explained.

2.3.1 Hypotheses

� General hypothesis

Institutional factors and socio-cultural and economic characteristics of adult women, their siblings and

head of households are significant determinants of maternal mortality at national and regional scales.

� Specific hypotheses

– There is a significantly difference in the risk of maternal mortality between regions of resi-

dence. Women living in the regions of Centre and Sahel are expected to have respectively

the higher and lowest risk of maternal mortality since the first region contains the capital

city of the country and the other is the poorest region of the country marked by a desert

environmental condition.

– women living under the lead of a young (less than 30 years old) head of household are more at

risk of maternal mortality than the others. The heads of households are in majority women’

husbands or partners or fathers. More they are young, less they have experience in dealing

with pregnancy related matters and therefore more women under their lead are exposed to

maternal mortality.

– Women’s number of children significantly influences their sisters risk of maternal mortality.

In this hypothesis, it is suggested that women are influenced in their choices of family size,
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health care and pregnancy management by other women around them specially their sisters.

– Malnutrition is the major determinant of maternal mortality in the region Sahel and Est while

poverty is the most significant factors in the region of Centre. It is expected to find that

the determinants of maternal mortality differ from one region to another. In poor regions,

women malnutrition is expected to be the main cause of maternal mortality while in cities

poverty is expected to be the main reason.

– Prenatal visits attendances significantly influence maternal mortality. Women who attended

more than 4 prenatal visits are expected to be sgnificantly less exposed to maternal mortality

than the others.

2.3.2 Conceptual scheme

This section presents the conceptual scheme of the study. The conceptual scheme is a figure represen-

tation of the general hypothesis to facilitate its understanding and provide more precision. This figure

highlights the relationship between different concepts in the analysis and the influential mode of each

of them in maternal mortality. An explanation of the conceptual scheme is also given in this section to

favoured better comprehension. In fact, the conceptual scheme is the root of the explanatory analyses

undertaken in the study.

This study is not the first to draw a conceptual frame of the determinants of maternal mortality. The

conceptual frame presented in diagram 2.3 is inspired from the conceptual frame of McCarthy and Maine

(1992) and the conceptual frame of ?. The conceptual frame divided the factors of maternal mortality

into three groups: The distance determinants of maternal mortality, the intermediate determinants

and the close determinants. According to the diagram 2.3, these three categories of factors influence

maternal mortality through the paths describe below. In fact, an efficient strategy of maternal mortality

should consider the complete process starting before pregnancy, continuing during pregnancy until a

year after the end of pregnancy (Ahmed et al., 2012).

Maternal mortality could be fought through prevention of maternal related complications or efficient

care providing on time for situations of pregnancy related complication. Complications could decrease
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Figure 2.3: Conceptual frame of maternal mortality determinants in Burkina Faso

if efforts are made to improve pregnant women health condition through actions on socio-economic,

cultural and demographic factors with prior consideration of institutional factors. Institutional factors

can change the socio-cultural and economic perceptions of maternal behaviours and then protect them

from complications at pregnancy which could lead to a fatal outcome. A pregnancy in bad health

condition or with prior medical history is at high risk of complications and therefore maternal mortality

if there is no available and accessible health centre in a close area. Any obstetrical complication can

turn into a death if any available well equipped health professionals are not seen in time.

2.3.3 Analysis scheme

The analysis scheme is an operational version of the conceptual scheme. Here, measurable and available

variables are used instead of concepts to highlight plausible explanatory scenarios of maternal mortality.

The conceptual scheme is more related to the general hypothesis while the analysis scheme is more

related to the specific hypotheses.

The ethnic group and religion are traditional socio-cultural factors influencing women behaviours and

reproductive choices capable to impact on their risk of maternal mortality. Religious conviction and

traditional customs could also determine their occupation and living conditions. But, the living environ-
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Figure 2.4: Analysis scheme of maternal mortality determinants
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ment depicted by the area of residence and level of education are factors of changes in cultural practices

and traditional behaviours.

All these socio-cultural and economic factors are background of women knowledge of maternal health,

decision power, marital status, use of family planning methods, ages at pregnancy and parity. Educated

women as well as those living in urban areas or in good financial situation are more likely to be aware of

good pregnancy management practices, better equipped in making decisions related to their own health

issues, using family planing methods to space births and reach the ideal number of children. But, they

should also be more protected against early marriage and pregnancy. Education, occupation and wealth

favour the use of modern health care and prenatal visits which can decrease the risk of having pregnancy

related complications. Even in case of complication, educated women would be more likely to use health

facilities because of their financial autonomy and higher decision making power.

Education, living condition, knowledge of maternal health, age at marriage, parity and other distant

predictors women’s influence risk of maternal deaths through intermediate factors such that diseases

(malaria, TB, HIV/AIDS, etc), malnutrition state and prior medical history of cesarean, female cir-

cumcision, surgery, etc. From pregnancy to post-partum period, any problem related to women health

condition could lead a complication which could cause immediate death without the assistance of well

equipped and competent health professional. In addition, in case of complication, it is sometimes diffi-

cult to save the life of women who did not attend any prenatal or postnatal visits or if the problem is

not rapidly diagnosis. The prenatal and postnatal visits are at the same time, prevention measures of

identifying threat to pregnancy and therefore allow action to prevent any complication which could turn

into a fatal end.

McCarthy and Maine (1992) confirm the importance of identifying the determinants of maternal mor-

tality but also very crucial need to understand the paths through which the determinants act. That is

one of the contributions of the analysis frame. It can be also use for future researches. Analysis frame

is not enough to understand maternal morality. Statistical analysis should be undertaking to determine

the significant factors in the context, measure the strengths of impact and the mechanisms of actions.

In this study, the pathways described in the diagram 2.4 need to be tested even if they looks reliable

and coherent.
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2.4 DEFINITION OF CONCEPTS AND PRESENTATION OF INDI-

CATORS

From the literature and the conceptual frame, key concepts of the study came out. It is important to

clarify them before any further analysis.

2.4.1 Definition of concepts

Maternal mortality

Maternal mortality is the occurrence of adult female deaths that arose in the period from pregnancy to

42 days after the end of pregnancy from causes due to or worsened by the pregnancy but not provoked

by any accident or incident (WHO, 2010).

This definition of maternal deaths is considered as the most consensual definition but subject to con-

troversy. Indeed, the non consideration of accidental or incidental cases constitutes a conceptual and

practical problem. In fact, it is difficult to separate accidental causes of death to pregnancy causes

of death. In addition, it is difficult to capture these subtleties of the definition using households data

collection. This why another term Pregnancy related death has been introduced. (WHO, 2010).

Pregnancy related death

It is a death occurring among females at reproductive age during the period from pregnancy to 42

postpartum days whatever the cause of death (WHO, 2010).

This definition is generally used during statistical household data collection in developing countries to

apprehend the notion of maternal mortality. Indeed, it is statistically easier to capture information based

on pregnancy related death than maternal mortality. In addition, arguments have been developed to

defend the use of pregnancy related death as proximate of maternal death. Under the fact that pregnant

women are in vulnerable and weak health state, one can consider that the occurrence or outcome of

any accident is the consequence of the pregnancy state. For example, a pregnant woman who died after

falling from a tree could have maybe not fall if she was not pregnant and would have maybe not die if

she was not in a vulnerable state (pregnant or postpartum period).
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This example supports the fact that the state of pregnancy itself makes women vulnerable to any

sickness, accident or death. Therefore, any women who died from any accident would have maybe not

be involved in the accident or would have survive if she was not pregnant or in the postpartum period.

However, the problem is more complicated than that. Supporters of the opposite point of view show that

some accidents occur independently to women pregnancy situation and occasion death independently

to her vulnerability. Independently to women pregnancy status, a crime, plane or car crash or others

accidents have nothing to do with any vulnerability related to a pregnancy state. However, depending

on the context of the studies the appearance of such events can be measured. In addition, medical

experts are also able to identify the real cause of a pregnancy related death.

In this study, the data used constrained us to consider pregnancy related death as maternal death. In

other words, in this study, pregnancy related deaths are going to be called maternal mortality. Regarding

the cause of death, maternal deaths can be divided into 2 groups (direct and indirect obstetric deaths)

Direct obstetric deaths

Are qualified direct obstetric death, any death occurring in the period from pregnancy to 42 postpartum

days consecutive to obstetric complications, interventions, omissions, incorrect treatment, or a successive

facts due to any of the mentioned causes (WHO, 2010).

Indirect obstetric deaths

Deaths that occurred during the period from pregnancy to 42 postpartum days and consecutive to

whether previous disease or sickness and which is not due to direct obstetric but which was aggravated

by physiologic effects of pregnancy.” (WHO, 2010).

Late maternal death

It is the maternal death covering the period from pregnancy to a year after termination of pregnancy

(WHO, 2010).
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2.4.2 Principal indicators

Many indicators are included in the analysis of this study and it is important to define them.

Wealth Index or living condition

The ”Wealth Index” also called ”Living standard” or ”living conditions” is a composite indicator used

in this study to measure the households’ levels of poverty or wealth. This indicator suggests that the

life quality of an entire household has a repercussion in the status of each member. Therefore, it

allows differentiating women who have capacity to cover their essential financial needs to the others.

This indicator is a combination of some housing characteristics variables and functional goods in the

household. This indicator clustered the women under study in the group of very poor, poor, rich and

very rich according to the very low, low, high, very high standard of the housing characteristics and

number of goods of wealth present in their household.

The Principal Component Analysis (PCA) is the method used to create this indicator of wealth. The

method consisted to reduce a large number of selected variables of housing characteristics and goods to

obtain one factor called latent factor which explains more than 90% of the total variance of all variables

introduced in the model. All the variables are dichotomized in 0 and 1 before been introduce in the

PCA procedure. After that, The unique factor (first principal component) obtained from the PCA is

equally recoded into five quartiles (very poor, poor, rich and very rich).

This method is well known in social sciences as measurement method of poverty. However, it presents a

set of limitations mainly the equal distribution of people into poor or rich. Indeed, using income or salary

is also an approach of poverty measurement called ”monetary poverty”. But, in developing countries,

this variable is generally very poor quality. The variable ”living standard” has also a number of missing

information due to fear of some respondents to declare their assets by wrong perception about this

data being use for taxes payment control. However, the percentage of missing is generally very low and

acceptable.

Maternal mortality indicators

Maternal mortality analysis can be conducted by direct methods or indirect methods. Each method of

maternal mortality level estimate is based on some indicators of measurement. The calculation methods
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of maternal mortality indicators are different from direct methods to indirect methods. In this section,

the indicators of maternal mortality are presented as well as their formulas. The Census 2006 data for

example used direct methods of collecting maternal mortality information and the DHS survey used

indirect methods (sisterhood methods). Four indicators of maternal mortality occur frequently in the

literature as key measurements of the levels and trends (Hill et al., 2001b).

WHO (2010) proposes to always give enough details about the denominator and the numerator of the

indicator used. For example, the content of the denominator should be clearly specified as the live births

or total births (live births plus foetal deaths). Concerning the numerator, it is important to precise if

the definition of maternal mortality used is the pregnancy related death and if it contains both direct

and indirect obstetric death. The multiplicative coefficient k does not have a fixed value, it could be

1000, 10000 or 100000, etc. The standard of United Nation publications is considered in this study.

� Maternal Mortality Ratio (MMRatio)

The Maternal Mortality Ratio is the number of maternal deaths during a time period per k live births

of the same time period. This indicator describes the risk of maternal mortality according to the level

of fertility in terms of occurrence of childbearing in the population Wilmoth (2009). Thus, it captures

the obstetric risk.

MMRatio = k × MD

LB
(2.1)

Where, MD is the number of maternal deaths, LB is the number of live births and k = 100000. The

number of live births is used by default of obtaining the adequate denominator ”number of pregnancies”

(Winikoff and Sullivan, 1987). The main weakness of this indicator lies in the denominator. In practice,

it is very difficult to find a solution to this problem regarding most of available data. This indicator is

also sometimes called in the literature maternal mortality ”rate” (Winikoff and Sullivan, 1987; WHO,

2010).

� Maternal mortality rate (MMRate)

The Maternal mortality rate is the number of maternal deaths per k women aged 15-49 years. MMRate

depicts the risk of maternal mortality among women in reproductive age.
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MMRate = k × MD

AW
. (2.2)

Where, AW is Number of adult women in reproductive ages (15-49) and k = 1000.

Changes in fertility may also cause changes in the level of MMRate, although the risk of maternal

mortality by birth remains the same. Indeed, a reduction or increased of fertility will create a reduction

or increased of maternal deaths but not absolutely change the risk of death per pregnancy or delivery.

This indicator is strongly linked to changes in fertility and its analysis must take this aspect into account.

Relationship between MMRatio and the MMRate is as follows:

MMRatio =
MMRate

TFR
. (2.3)

It is sometimes confusing to differ maternal mortality ratio to maternal mortality rate because some

authors inverse the definition given above. For example, (WHO, 2010) consider the number of maternal

deaths per live births as maternal mortality rate. In this study, only the above definitions were used.

� Proportion of maternal deaths among female deaths (PMDF )

Proportion of maternal deaths among female deaths (PMDF ) is the number of maternal deaths per all

deaths of females in reproductive ages.

PMDF =
MD

AWD
. (2.4)

Where, AWD is the number of adult women deaths (age 15-49). This indicator is significantly influenced

by the structure of mortality by cause. It may have a significant decrease even if the risk of maternal

mortality has not changed. Indeed, this indicator can only become small with a change in the structure

of deaths by cause such as a sudden increase of HIV or malaria or a new epidemic in the country.

� Lifetime risk of maternal death (LTR)

This indicator measures the lifetime risk of women to die from maternal causes during their reproductive

life (35 years). The indicator takes into account the probability of a woman dying in each pregnancy.

It describes the cumulative women’s deaths due maternal cause over their life course. Wilmoth (2009)
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mentioned that LTR is a better indicator of summarising maternal mortality impact than MMRate and

MMRatio. LTR can be expressed in many manners. The three common methods are described below.

LTR1 represents the risk of an infant females to die from birth to menopause with maternal mortality

considered as the only cause of death at all ages (Wilmoth, 2009).

LTR1 =

αN∑
α=α0

MMRate(α). (2.5)

where α0 = 15 and αN = 49 and MMRate(α) is the MMRate at age α.

If MMRate is constant across age:

LTR1 = 35×MMRate. (2.6)

LTR2 represents the risk of a infant females to die eventually from maternal cause in presence of

competing causes of deaths at all ages (Wilmoth, 2009).

LTR2 =

αN∑
α=α0

MMRate(α)× Lα
l0
. (2.7)

where α0 = 15, αN = 49.

If MMRate is constant across age,

LTR2 =
1

l0
×MMRate×

αN∑
α=α0

Lα. (2.8)

LTR2 =
1

l0
×MMRate× (T15 − T50). (2.9)

Where,

lα is the number of survivors at age α in a female life table, and Lα is the number of woman-years of

exposure to the risk of dying from maternal or other causes between ages α and α+1 for the hypothetical

cohort of women whose lifetime experience is depicted in the same life table. Tα is the total number of

person-years lived above age α. LTR3 is the risk of a adolescent females to die eventually from maternal

cause when competing causes of deaths are considered at all ages (Wilmoth, 2009).
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LTR3 =

αN∑
α=α0

MMRate(α)× Lα
l15
. (2.10)

where α0 = 15 and αN = 49.

If MMRate is constant across age,

LTR3 =
1

l15
×MMRate×

αN∑
α=α0

Lα. (2.11)

LTR3 =
1

l15
×MMRate× (T15 − T50). (2.12)

Wilmoth (2009) Showed that LTR2 and LTR3 give better results than LTR1 because they take into

account others causes of deaths. They also proved that approximation based on the constant MMRate

give more accurate result than those based on MMRatio because of the more stability of MMRate over

ages.

2.5 SYNTHESIS AND PARTIAL CONCLUSION

The literature review showed that most of the researches made on the topic are more based on as-

sumptions, documentary review than data analysis of the determinants of maternal mortality. However

few existent researches examined the problem with very simple and limited analysis methods and only

very rare papers or articles concentrated on multivariate analysis of the phenomenon. Two principal

approaches came out from the literature. Some authors such as McCarthy and Maine (1992) believe

that prevention measures of pregnancy related complications are not enough to strongly curve the trend

of maternal mortality and therefore focuses should be given to adequately care complications. The idea

is that pregnancy related complications can nether be totally avoided whatever the dispositions taken.

McCarthy and Maine (1992) declared that it is very difficult to detect or suspect some complications

even with a prenatal visit. At the opposite, other authors have another view of the situation. They think

that privilege has been unsuccessfully given for long time to reduce direct obstetric death as the result

of complications. Therefore, they are in favour of giving priority to prevention measures of pregnancy

complications especially in developing countries. Researches who support the prevention approach be-

lieve that implementing actions to avoid maternal death among women with complication is realistic in
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short and mean term. In poor countries with high fertility rate, adopting policy base on making avail-

able health services well equipped with well trained health professionals, making easy financial access to

health care and developing good roads, transportation means could be difficult to achieve regarding to

the economic problems and the delay in these domains.

The main difference between the two approaches is the period of effectiveness. Some recommendations

could have immediate effects and but needs unrealistic financial means to implement in short or mean

terms while some are slow in action but could be implement with relatively modest financial investment.

In general, there is a consensus about the important of using both prevention and treatment of com-

plications. Winikoff and Sullivan (1987) supports an approach base on avoiding pregnancies among the

”high-risk women groups”. This group of women is defined by the authors as women in aged less than

20 (young) or older than 40 (old women), experiencing their first pregnancy (nulliparous) or high parities

(above 4,5 or 6) (Winikoff and Sullivan, 1987). Since all pregnancy is at risk of maternal mortality, all

pregnant women should be included in recommendations. From the literature review, it is clear that

most studies only focus in identifying the explanatory factors of maternal mortality without considering

the path through which the influence occurred (McCarthy and Maine, 1992). In fact, only very few

studies tried to understand the complex mechanisms of actions of maternal mortality predictors. In

addition, almost no study currently has tried a sub-national analysis of maternal mortality in Burkina

Faso or provided specific recommendations for regional scale. This study aims to provide scientific

recommendations for actions against maternal mortality adapted to particularities of the country and

its regions.

 

 

 

 



3. RESEARCH METHODOLOGY

This chapter presents the methodology used to reach the objectives of the study. It explains the adequacy

of the methodology adopted and the efficiency of the choices adopted. Hence, this chapter started by

presenting the data sets and the statistical tools used as well as the way they have been combined to

reach the objectives of the study. In the first section, the data sets used in the study are presented. In the

second section, the methodological choices and their pertinence are developed. Because the objectives

of this study are to estimate, understand and project the level of maternal mortality in Burkina Faso, this

section is divided in 3 main subsections linked each with a specific objective of the study. In the third

and last section, the methodological tools (statistical methods with formula and explanation) involved

in this study are presented for a better understanding of their use and to highlight their adequacy.

In terms of software, the thesis is written in Latex (Linux, Ubuntu). The free software R is used to

implement the statistical models, test the hypotheses and draw graphs. The software MORTPACK

is used to make indirect measurement of adult mortality, while the software PASEX enabled indirect

estimates of fertility. The free software Quantum GIS (QGIS) http://www.qgis.org/ is also used for

maps. The QGIS shape files of empty map of Burkina Faso were downloaded from the following website

http://www.diva-gis.org/datadown.

3.1 SOURCE OF DATA

The 3 principal sources of data providers are surveys, censuses and official data. Regarding the lack

and poor quality of existent data on maternal mortality in Burkina Faso, this study used one data in

each category (household survey, census and health facility data) from the period 2006-2010. The first

reason for the poor quality of information related to maternal mortality in general is the incapacity of the

target population (the deaths) to provide information themselves. During household surveys, information

about maternal deaths is generally collected from family members or relatives of the death. Sometimes,

respondents are not able to give accurate answers about the cause, condition or circumstances of death.

They are either reluctant, unwilling to provide information or genuinely lack accurate information. This

may be one of the reasons why there is little information on maternal deaths. Hence, this challenge has

often limited the possibilities of further analyses. Therefore, all the three sources of data are analysed

in this study starting from the census 2006 to DHS survey and EMOC survey data.
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3.1.1 DHS 2010

Demographic and Health Surveys (DHS 1) are the principal sources of information related to health

and demographic issues in Burkina Faso. They have advantages to be representative at country and

regional levels and contain a large amount of information. DHS has also the advantage of providing

data regularly every five years using the same methodology.

Among the four DHS (1993, 1998, 2003, 2010) so far completed in Burkina Faso, only the DHS 1998

and the DHS 2010 incorporated questions related to maternal mortality. Indeed, the DHS 1998 and

2010 considered the issue of maternal mortality via direct and indirect sisterhood methods. All the 4

DHS data can be used to understand maternal health in general but only the DHS 1998 and 2010 can

distinguish maternal deaths to maternal survivals. This is why, this study only considered the DHS 2010.

The DHS 2010 is used because it is the most recent data in Burkina (published in October 2012). In

addition, among the DHS which collected information on maternal mortality (1998 and 2010); it is the

only one after the establishment of the current administrative subdivisions of the country in 13 regions.

The DHS 2010 was combined with the multiple indicators cluster survey (MICS).

The data collection of the DHS 2010 follows three main phases. The first phase consists of the car-

tography and enumeration of the households from August to October 2009, while the second phase

constitutes the pre-survey held in January 2010. Finally the third phase and principal step covered the

period from 20 May 2010 to January 2011.

The DHS 2010 used an updated sampling list of the census 2006. This list contains 13 989 enumeration

areas called ”ZD 2” including 2820 in urban and 11169 in rural areas. The average size of the enumera-

tion area (ZD) is 192 households in urban and 154 in rural areas. The sample of the DHS 2010 is random

and stratified with 2 levels. The primary unit of sampling is the enumeration area (ZD) as defined by

the census 2006. Each urban and rural area of each region constitutes a stratum. Therefore, a total of

26 stratum composed of the 13 regions divided into urban and rural are considered. At the first level of

sampling, 574 ZD are selected independently in each stratum with proportional probability to the size

of the enumeration area (number of households in the ZD). The second level of sampling consisted of

a systematic selection with equal probability of 26 households per enumeration area obtained from the

first level of sampling. The sampling amounted to a total of 574 enumeration areas including 176 ZD

in urban and 398 in rural areas. The sample is composed of 14 924 households with 4 576 in urban and

1called ”Enquête démographique et de santé / enquête à indicateurs multiples - EDS/MICS”
2meaning ”zone de dénombrement” in french
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10 348 in rural areas.

Finally, 14 424 households were interviewed with 17 363 women aged 15-49 years identified eligible and

among them 17 087 were interviewed successfully. The response rate of the interviews with women

questionnaire is 98 %. Concerning the males, 7 506 males aged 15-59 years were identified eligible and

7 307 were interviewed successfully with a response rate of 97 %.

Data was collected through direct interviews using questionnaires. The DHS 2010 used a questionnaire

specific households, females and males. The first questionnaire concerns all members of households

in the sample. The questionnaire specific to females and males include a sub-population composed of

eligible people based on selected criteria.

All females aged 15-49 years, usual member of a selected household in the sample or present in the

household during the night before the interview were eligible for female questionnaire. A male question-

naire was directed to all males aged 15-59 years, member of a household or present in the household

during the night before the passage of the interviewer. Eligible males to this questionnaire were selected

from a sub-sampling of one household for every 2 households concerned by female questionnaires. It

is also important to mention the specific case of questions related to domestic violence which targeted

only one woman aged 15-49 years per household in the sample.

This data is mainly used in this study to identify the determinants of maternal mortality at national and

regional scales according to the age of women and socio-demographical characteristics their sisters who

provided the information (the respondents). Concerning maternal mortality, the DHS data 2010 opted

for sisterhood methods. In other words, questions were posed to female respondent aged 15-49 years old

about their sisters’ from the same biological mother whether they are still alive, dead or living elsewhere.

In order to determine the level of maternal mortality, 4 questions were posed to female respondents aged

15-49 years about their siblings deceased at age 12 years old or more.

� was (name) pregnant when she died? For negative answer to this question or unknown, ask the

following question.

� did (name) die during delivery? For negative answer to this question, ask the next question.

� did (name) die during the 2 months after delivery or after the end of the pregnancy?

If the death occurred during pregnancy or two months after the end of the pregnancy, the following

additional question was asked:
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� Was the deaths due to the pregnancy?

This additional question ensured that question about causes of maternal death were more precise. In

other words, it is useful in selecting the deaths related to maternal causes among the deaths appearing

during pregnancy or two months after the end of the pregnancy. To be able to make international

comparisons and to determine the time period reference of the maternal deaths, the following questions

have been added:

� Year of death?

� Number of years of death?

� Age at death?

The DHS data is confronted with a range of limitations for the kind of analysis undertaken in this study.

In fact, households’ surveys data in general are confronted with the problem of sample size required to

directly capture a representative number of maternal deaths. Indeed, as rare phenomenon (measure out

of 100 000 live births), a very large sample size is required to collect representative information about

maternal mortality particularly to satisfy a regional representativeness. In order to avoid this problem,

the sisterhood method is usually adopted in surveys to collect maternal mortality data. However, the

use of sisterhood method did not totally solve the problem since the number of maternal deaths in

surveys’ data is still small particularly at sub-national levels. Furthermore, the sisterhood methods as an

indirect method also present itself with a number of limitations. Finally, in the specific case of the DHS

2010, apart from questions related to the household and the respondents, the only information directly

related to the deceased women are their age at death and number of children before the death.

3.1.2 RGPH-BF 2006

This study used the last general census of population and housing 3 2006 data. The last census of 2006

was the fourth census of the country after those of 1996, 1987 and 1975. Only this census integrated

the specific matter of maternal mortality and thus constitutes one of the most important sources of

data related to this phenomenon in the country. The census has the advantage of providing exhaustive

data disaggregated to all geographical levels. Another reason for using the census comes from its direct

3called ”Recensement Général de la population et de l’habitat - RGPH-BF”
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method of recording maternal deaths. Unfortunately, it is very limited in terms of variables (questions)

needed to conduct very thorough analysis in maternal mortality. However, in this study we tried, in

addition to the few questions directly related to the death, to associate the determinants of maternal

mortality with the characteristics of the head of the household (HoH).

The census 2006 was established by the governmental decree 2005/394/PRES/PM/MEDEV/MFB/MATD/MD/MS/MEBA

of July 19th, 2005. This decree was a strong institutional act of approval for the census implementation.

After that, the census was carried on through many other steps. Firstly, the cartography took place

from March to October 2006 and mainly entailed dividing the country into ZD. From 19 May to 4 June

2006, the pilot census were undertaken to test the questionnaire and all the procedure and tools of

the data collection. The data was finally collected from 9th to 23rd December 2006 in all the country

without any exception, involving all the people living in the territory at that time. Information were

gathered through a face to face interview using a questionnaire (figure A.1 in annex). The operation

of data collection has been followed by the post enumeration survey which aimed to check for errors,

omissions and double counting.

The census 2006 provided the number of 14 017 262 inhabitants in the country. Among 6 768 739 are

males and 7 248 523 are females, 3 181 967 people were living in urban areas and 10 835 295 people

in rural areas. The size of the women population in reproductive ages (15-49 years old) was 3 302

636 people. The census 2006 covers an important range of topics such as age and sex structure of the

population, education, migration, fertility, and mortality among others.

The Census 2006 of Burkina Faso also took into consideration the issue of maternal mortality through

tree main questions. In each household of the country, information is collected about all female deaths

aged 10 years or more. This is followed by questions about the period of death: during pregnancy,

during delivery or after delivery. When the death occurred after delivery, a question was asked about the

number of days after delivery. Additional information collected about the maternal deaths are the year

of death, age at death, year of birth as well as information about the characteristics of the household

and the head of the household. DHS data and census are both household data. They are the widely

used data of maternal moratality estimate in the country. Nevertheless, they both present the limitation

about the identification of the causes of death. However, Information are also collected in all the health

facilities regarding patients coming for deliveries or prenatal visits or treatment related to complications

during pregnancy, delivery or post-partum periods. Health facilities data are also very important. The

EMOC survey is based on the collection of these data.
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3.1.3 EMOC Survey 2010

The dysfunction of health systems is a reality in most developing countries, particularly visible in the

delay of data from health services and the insufficiency of data provided. In fact, sanitary data are

generally not sent on time at the central level and data are not taken seriously by some health workers.

In addition to this problem, more than an average of women give birth at home and the poor do not

have access to health services Marie Thérèse Arcens-Somé and Brouwere (2005). Health facilities data

are also generally not used because of the weak and unequal representation of health services and the

low hospital attendance in the country. Another weakness of this data is the few number of information

treated computationally and the selective character of individuals included in the data compared to the

entire population of the country. Nevertheless, health facilities sources of data are the best to inform

the medical causes (real causes) of deaths. It is also the source of data capable to provide information

on maternal mortality on weekly basis, even daily if well maintained. The availability of these data

for different geographical areas is undoubtedly another asset that is used in this study. The ministry

of Health in Burkina Faso publishes every year, the number of maternal mortality recorded in all the

hospitals of the country. They provide also the numbers of maternal deaths by clinical causes of deaths.

Information published are very limited when we know that for every maternal deaths occurring in a

health service, information is recorded Zougrana and Paré (1999) about the Date and place of death,

age, number of children, ethnic, size, cause of the death and profession of the death and her husband.

Unfortunately, all these information are not recorded numerically and made available for a researcher.

It is against this backdrop that the survey EMOC (Emergency Obstetric and Neonatal Care) has been

initiated.

This study used EMOC data in its analyses. EMOC data contains a lot of information about maternal

mortality collected from all health facilities (private and public) in Burkina Faso. This survey which

was held in 2010 covered all the health facilities in the country. Based on the examination of each HC

records, maternal deaths which occurred during the last 12 months (including 2010) were identified.

For every single case of maternal death identified, the medical dossier and all useful information were

collected from health professionals point of view to a resource person. Data was also recorded from

witness cases identified in the same service. A witness case is a female alive who has the same age and

presents the same complications as the death identified. Witnesses are the control cases of the study

and those aged more or less 2 years than the maternal death case have been accepted. This survey

considered as maternal deaths, females who deceased from obstetrical causes during pregnancy, delivery
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or 42 days after the end of pregnancy. The questionnaire of this survey is available in Annex A.2.

Finally, the data of the EMOC survey is used for in-depth analysis of the problem. This important mass

of information put together with census and surveys data provide a comprehensive understanding of

maternal mortality at national and regional scale.

3.2 METHODOLOGY OF ANALYSIS

The previous section was dedicated to the presentation of the study’s data sets. Some information about

the methodology used to collect the information was given as well as the strengths and limitations linked

to the data. This section focuses on the methodology of analysis of the data. In the following paragraphs,

the methodological choices applied made in this paper are defended according to the type of information

and the objectives of the study. Hence, this section is divided into three subsections intended to show

how the data are used to determine the significant factors influencing maternal mortality, to assess the

estimate of maternal mortality and finally to provide projected estimates of the issue by 2015 and 2050

at country and regional levels.

3.2.1 Methodology of analysis of maternal mortality determinants

Many data sets were used in this study. Therefore, the presentation and justification of the methods used

to identify the determinants of maternal mortality could only be well explained if we present according

to data set. The methodology used to analyse the explanatory factors of maternal mortality for the

census 2006, EMOC data and DHS data is explained as follows:

Response variables and type of study

The data set of the last census is the main source of information of this study with regard to regional

scale of analysis. However, the analyses based on this data are very limited at individual level because

only the age of the deaths due to maternal causes are collected. Thus, we focused our analysis on

the characteristics of the head of the household and their influence on maternal mortality. For each

maternal death registered during the past 12 months we joined information related to the head of

household (ages, education level, economic activities, living condition, region, household size, etc.).

The number of missing cases was very small in terms of percentages, whence, the data has been used
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without any actions about the missing values.

The analysis of the census data is designed in case-control type of analysis. We used a dependent

variable called ”Maternal mortality status” to examine the influence of selected factors in the exposure

to maternal mortality. The dependent variable is binary: ”maternal deaths” and ”maternal survivals”.

The cases under study are the maternal deaths (coded 1). That means women who died during the

last past 12 months from pregnancy related causes: during pregnancy, delivery or 42 days after delivery.

The control cases are women who gave birth during the last past 12 months. Such technique has been

used by Garenne et al. (2008) on the case of South Africa data analysis of maternal mortality.

Concerning the DHS data, we undertook a case control study with a dichotomous dependent variable

including the categories: maternal deaths (coded 1) and maternal survivals (coded 0). The objective

was to analyse the difference between the characteristics of women who died from maternal causes and

those who are still alive in order to explain the phenomena. Were considered as maternal mortality cases,

women aged 15-49 who died from pregnancy related causes (during pregnancy, delivery or postpartum

period). The control cases were composed of women alive aged 15-49 years who have had at least

one child ever born and who do not have any sister deceased from maternal causes. The choice of the

control cases responds to the need of selecting women who faced and escaped the risk of pregnancy

related deaths at least once.

Since the characteristics of the respondents constituted most of the independent variables, we selected

the dependent variable such that respondents who declared both deceased sisters from maternal causes

and other sisters alive should not be considered double or among those who do not have any maternal

death. This decision aimed to avoid confusions in the results. In fact, the analysis will compare

respondents who declared at least one sister deceased from maternal cause and respondents who have

only one sister alive. The target population of the analysis is respondents’ sisters alive or deceased from

maternal causes. For every sister alive or not, we associated the characteristics of the respondents as

covariates of the analysis and few other covariates directly related to the sibling.

The EMOC data also passes through a case-control study. In fact, since information was collected on

women who died in health facilities from maternal mortality causes and witness cases who was still alive

during the time of the survey, these two groups constituted the population under study and the category

of the dependant variable. Indeed, the dependant variable is dichotomous. In one side, we have the

maternal deaths (coded 1) and the control cases grouping the witnesses (coded 0). The analysis was at

individual level since information are directly collected about the deaths and the survivals, an important
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range of explanatory variables 4 are available in the data.

Methodological choice of analysis

At descriptive level of analysis, the relationship between each selected covariate and maternal mortality

status is passed through an hypothesis test. A Pearson Chi-squared test is performed or a fisher exact

test for categorical independent variables. In fact, when the number of expected counts less than 5 is

greater than 20 %, a fisher exact test is performed and when it is less than 20 % a Pearson chi-squared

test is performed. But, a Pearson chi-squared with yates’s correction for continuity is used when the

covariate is dichotomous (since the dependent variable is already dichotomous). In the present paper,

the number of counts less than 5 was always less than 20 %, which is why we only used the Pearson

Chi-square test or Chi-square with yates’s correction for continuity depending on the situation. It is

important to mention that the software R directly present the results of Pearson Chi-squared test or

Pearson Chi-squared test with yates’s correction using an identical code. When the pvalue associated

to the Chi-square test was less than alpha, we concluded about a significant association between the

independent variable and the dependent variable. In opposite, when the pvalue is was greater than

alpha, we concluded a non significant relationship between the predictor and the explanatory variable.

Concerning the numerical covariates, the first step consisted to determine whether or not they are

normally distributed using a box-plot supported kolmogorov Smirnov test. The pvalue of this test should

be greater than alpha to say that the variable is normally distributed otherwise, we conclude that it is

not normally distributed. When the covariate is found normally distributed we used a t-test to compare

the difference of means between the maternal deaths and the maternal survivals. But, when the variable

is not normally distributed, we used a Wilcoxon Mann Whitney test. In general in this study all the

covariates were not normally distributed that is why Wilcoxon Mann Whitney test was performed. For

this test, a pvalue less than alpha indicates a statistical significant difference of mean between maternal

deaths and maternal survivals regarding the covariate in question. In contrary, a pvalue greater than 0.05

highlight a non statistical significant relationship between the covariate and maternal mortality status.

Because the dependant variable is dichotomous, we used a logistic regression at multivariate level of

analysis. The use of the classical logistic regression is because to the fact that all our data sets had

enough number of observations for both cases and controls (more than a hundred observations for

each category). The path through which each factor influences maternal death is also determined

4also called independent variables, predictors, factors or covariates
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through a forward logistic regression. For the consideration of the regional aspect of analysis, we first

added the variable region of residence in the model and after we performed a logistic regression analysis

independently for each region. In this study, we considered level of significance α = 0.05. That means

we accept the null hypothesis when Pvalue > 0.05. We also adopted the following codes:

*** means Pvalue < 0.01 and rejection of the null hypothesis (H0) at 99 %.

** materialized 0.01 < Pvalue < 0.05 which means rejection of the null hypothesis (H0) at 95 %.

* when 0.05 < Pvalue < 0.1. In this case we accept H0 at 90 %.

No sign for Pvalue > 0.1.

3.2.2 Methodology of maternal mortality estimates

To assess the level of maternal mortality estimates in Burkina Faso, this study concentrated on the

estimate provided by the census 2006. The census 2006 estimates are considered because it was the

first time in Burkina to use a census data maternal mortality measurement. In addition, an indirect

method has been developed to estimate the level at national and regional scales. This indirect method

was original. Another reason of focussing on the census 2006 data was to facilitate the achievement

of the objective of the study concerning the projection of maternal mortality ratio from 2006 to 2050.

Estimates provided by the DHS 2010 are based on well documented sisterhood methods. Many research

papers already highlighted the limits as well as the strengths of the sisterhood methods.

The assessment of maternal mortality estimates provided by the census 2006, aims examining the

method of adjustment, the results and the comparison to existent methods and findings. The estimates

at regional scales are also examined. The assessment should ensure that the measurement of maternal

mortality reflects the risk of death per woman, the risk of death from birth, level of fertility and the

level of mortality and its distribution by cause (Hill et al., 2001b). The results at the regional level are

also put to test to ensure that they reflect the reality and provide more reliable information about the

phenomenon in the context of Burkina Faso.
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3.2.3 Methodology of maternal mortality projection

The literature highlights many demographic projection methods. In this study, we used two methods

to estimate the probable levels of maternal mortality in the future, namely: mathematical method and

component method. We compared the results of the two methods and chose the one which provide

better results. The projection initiated in this study covers the period 2007-2050. The different methods

used are presented in this section.

Mathematical method

Previous section of this paper concentrated on the methodology of maternal mortality estimate in

Burkina Faso using the census 2006 data. Based on previous estimates and other existent information

about maternal mortality level before 2006, we applied time series methods to forecast future level from

2006 to 2050. In other words, under the assumption of continuity of previous trends (2006 and before)

of maternal mortality, we compute the future level. But, since time series methods require available

information for regular time intervals, extrapolation methods were sometimes used to fill the lack of

information for some years.

MM(t) =
∑
i

φ(t−i)(MM(t− i)) (3.1)

Where,

φ(t−i) = a function of maternal mortality level at time t− i

MM(t) = Maternal mortality estimate.

Component methods

The second method well known in demographic projection under the name of component method is also

used. Indeed the component method was used during the census for demographic projection (population

size by age, sex and region) from 2006 to 2050. But, this projection did not include the projection of

maternal deaths. The hypotheses and outputs of the census 2006 projection are used as input of the

component method used in this study. Additional inputs have also been used.

This method is used to select factors influencing maternal mortality. The chosen determinants are

projected on the basis of hypotheses about the future level of each determinant. Based on the relation

 

 

 

 



Section 3.2. METHODOLOGY OF ANALYSIS Page 77

between maternal mortality and these factors, we are able to estimate future levels of maternal mortality.

In sum, applying the component method to project maternal mortality level entailed, principally, to

identify the changes in the leading causes of maternal deaths in order to estimate the future level of the

phenomenon (Murray and Lopez, 1997a). The general formula of the relationship between the level of

maternal mortality and the factors can be written as followed:

MM(t) =
∑
i

φi(Xi(t)) (3.2)

Where,

φi = a function of a given predictor Xi

Xi = Factors influencing maternal mortality estimates.

The above statistical model is used to link the level of maternal mortality MM at a given time t and

the explanatory factors Xi the same time t. This method is difficult to implement because it requires

knowledge on the trend of the determinants of maternal mortality.

In this study, two options were available. The first option involves the use of the software spectrum with

its component LiST made for maternal mortality projection. The software already contained data for

each country. These data are drawn from United Nations estimates. It consisted for us to provide our

own inputs when available. The number of inputs is very large and many of them were not available

at national sources of information. In such situation, we kept the default values. It is important to

mention that this method require information about the census hypotheses and outputs. The problem

of having all the outputs from national sources constitutes an important limit of this technique.

In the second approach, we selected some close determinants of maternal mortality for which information

exist about their past trends. The choice of these factors was also influenced by predictors included

in the regression model used by United Nation agencies to estimate maternal mortality. The estimates

previous to 2006 are use to obtain the regression equation linking maternal mortality and these factors.

The previous estimates are also used to determine the future estimates of each factor through the

application of the time series method.
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3.3 PRESENTATION OF STATISTICAL TOOLS

This section provides information about the statistics tools use in the analysis. The existent statistical

methods used to estimate, analyse the determinants and to project adult mortality in general and

maternal mortality in particular.

3.3.1 Chi-square

Let consider a dependant qualitative variable Y with η1 categories (Y1, Y2, ..., Yj , ..., Yη1 and an pre-

dictor X with η2 categories (X1, X2, ..., Xi, ..., Xη2) captured from a sample of n observations. The

Chi-square test of independent allowed us to confirm or infirm an hypothesis called null hypothesis (H0).

We define the Hypotheses related to the Chi-square test as followed:

H0 = The two variable are significantly independent, that means there is no association between them.

H1 = The two variable are statistically dependent or associated

The opposite of the null hypothesis is noted H1 and called the alternative hypothesis. The observed

values at a given point (I, J) (noted O(I, J)) are the number of people belonging to both categories

XI and YJ . The expected values at a given point (I, J) (noted E(I, J)) are the number of people

who were expected to belong to categories XI and YJ . In other words, the expected values at a given

point (I, J) is the number of observations in the sample multiply by the probability of any observation

to belong to the categories XI and YJ .

EI,J = n× pr(XI ∩ YJ) (3.3)

= n× pr(XI)× pr(YJ) (3.4)

= n× (

∑η2
j=1OI,j

n
)(

∑η1
i=1Oi,J
n

) (3.5)

EI,J =

∑η2
j=1OI,j ×

∑η1
i=1Oi,J

n
(3.6)

By definition, the degree of freedom is:

df = (η1 − 1)(η1 − 2) (3.7)
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The value of the Chi-squared statistic test is given by:

χ2 =

η1∑
i=1

η2∑
j=1

(Oi,j − Ei,j)2

Ei,j
(3.8)

The value of the Chi-squared test with yates’s continuity correction is provided by the following:

χ2
y =

η1∑
i=1

η2∑
j=1

(| Oi,j − Ei,j | −0.5)2

Ei,j
(3.9)

Consult the chi-square distribution table to obtain the critical values according to the degree of freedom

and level of significance. Hence, we could compare the calculated values and critical values of the Chi-

square to be able to make the conclusions. The probability density function (pdf = }) of the Chi-square

distribution is:

}(x) =
x(

υ
2
−1)e−

x
2

2
υ
2 Γ(υ2 )

(3.10)

where, x > 0 and υ is the mean of the distribution and represents the degree of freedom of the Chi-square

test of independence. The Gamma function is defined as followed:

Γ(x) =

∫ ∞
0

e−yyx−1dy (3.11)

Based on the pdf, we can build the chi-square distribution table of critical values χ̆2
df with the probabilities

(or levels of significance) associated. There is generally an association between two variables and only the

level of significance related to the association differed In this study, we decided to choose α = 0.05 = 5%.

In other words, we choose to accept only relationships significant at 1−α = 95% or above. We consider

all the association with significance at less than 95% as very weak and therefore not acceptable since

they could be due to chance. In such situation, we consider that there is no statistical significant

association.

After that, we identified the probability of rejecting the null hypothesis (called pvalue). The pvalue of

the χ2 test is computed (but generally provided by statistical probability tables) as the probability of

type I error.

pvalue = P(Type I error)

= P(rejecting H0 when is H0 true)

= p(Value of the statistic test is in CR when H0 is true)

= P (RR = χ2
df > χ̆2

df in one tail CR)

Where CR is the critical region or
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the rejection region in the Chi-square distribution plot. Thus, the probability corresponding to χ2
(df) >

χ̆2
(df) is determined as pvalue. The following conclusion is drawn from the pvalue:

pvalue < α =⇒ Reject H0

pvalue > α =⇒ Accept H0

H0 is rejected means the variables under the test are statistically significantly associated or dependent.

Said in other way, there is statistical evidence that the observed association between both variables is

not due to chance. H0 is accepted means the variables are not statistically significantly associated or

there is no statistical evidence about an association between the two variables tested. We can also say

that the observed association is more probably due to the chance.

3.3.2 Logistic regression

This technique of analysis is applicable when the dependant variable is dichotomous: that means with

2 categories 0 and 1. The category 1 represents the study event (cases under study) while the category

0 represents the opposite event or control cases group. For each independent variable, one category

should be identified as a reference category, which could serve as basis of risk comparison of people

in other categories to face the event under study. In other words, the logistic regression helps us to

compare the risk of exposure to the event under study between each category and the reference category

of a given independent variable in the model.

The equation of a multiple logistic regression can be presented as follows:

Y = E(Y ) + εi (3.12)

Where Y ∼ B(p) is a Brenoulli random variable with probability of success p. In the logistic regression

the dependent variable Y is a dummy variable which can only take two values Y = 1 or Y = 0. Where:

P (Y = 1) = p

P (Y = 0) = 1− p

p = probability that the dependent variable is 1 or proportion of people in the category 1 of the dependent variable.

1-p = Proportion of people in the category 0 of the dependent variable.

The second equation of the logistic model can also be written as follow:
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logit(E(Y )) = logit(p) = β0 +
∑

βiXi (3.13)

E(Y ) = p =
e[β0+

∑
βiXi ]

1 + e[β0+
∑
βiXi ]

(3.14)

p =
1

1 + e−[β0+
∑
βiXi ]

(3.15)

The above equation can be written in the form:

p̂ = logit(p) = β0 +
∑

βiXi (3.16)

Where:

p̂ = log(
p

1− p
) (3.17)

= log(Odds) (3.18)

We called Odd the term:

Odds =
p

1− p
(3.19)

In equation 3.16, If we replace a specific value of i = I. The categorical variable XI has many categories

(possible values). Let consider XI as a (0,1) variable: XI = 1 and XI = 0 as the reference category.

The regression coefficient βI can be determined as follows:

p̂ = β0 + βIXI +
∑

βiXi (3.20)

Let note:

p̂ = p̂1 for XI = 0

p̂ = p̂2 for XI = 1

Where p̂1 and p̂2 are the probabilities of the variable XI to have the values a and a+ 1 respectively.
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p̂2 = β0 + βI × 1 +
∑
βiXi (3.21)

p̂1 = β0 + βI × 0 +
∑
βiXi (3.22)

p̂2 − p̂1 = βI (3.23)

log(odds2)− log(odds1) = βI (3.24)

log(
odds2

odds1
) = βI (3.25)

log(OR) = βI (3.26)

OR = eβI (3.27)

where, OR=Odds ratio In the logistic regression, the regression coefficient of a given variable XI is

expressed as the odds ratio of a category 1 and the reference category 0 (Kleinbaum et al., 2002). It

gives us to ratio of chance between two categories of a given predictor X.

The analysis of the logistic regression is based on a number of statistics which is important to clarify.

� Deviance analysis of model fit

The deviance statistics are an alternative of R2 which enable one to measure the model fit. The

difference between the null deviance (D2
Null) and the residual deviance (D2

residual) follow a Chi-squared

distribution with degree of freedom (ddf ) corresponding to the difference of degree of freedom of the null

and the residual deviance. (dD2 ∼ χ2
ddf ) where dD2 = D2

Null−D2
residual and ddf = dfNull−dfresidual.

The Pvalue = Prob(χ2
ddf > dD2) allows to conclude about the significance (or fitting) of the model

(Sheather, 2009).

� Akaike information criterion (AIC).

In general, AIC = 2δ − 2 ln(ML) where δ is the number of parameters in the model and ML is the

maximum value of the likelihood function. AIC is used to select the best model in a set of data. In

fact, the model with the smallest AIC should be given preference of choice.

� Odds ratio (OR = exp(β))
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exp(β) = OR or the odds ratio and the level of significance (pvalue) associated. For each category of

each predictor to except the reference category, there is an odds ratio and significance associated. When

the pvalue is less than 0.05, we comment on the odds ratio which tell us about the ratio of the influence

between each category and the reference. For a given category, when the odds ratio is greater than

one (exp(β) > 1), we conclude that people under this category are exp(β) times more likely (or more

at risk) to face the event of study (maternal death in our case) than those of the reference category.

When exp(β) < 1, we conclude that the individuals of the concerned category are 1− exp(β) percent

less likely or less at risk to experience the event under study than those of the reference category. The

pvalue associated to the odds ratio allows us to conclude about the degree of certainty of the odds ratio

value.

3.3.3 Time series: ARIMA(p,d,q)

The time series model used in this study is the AutoRegressive Integrated Moving Average (ARIMA)

model. The model ARIMA(p,d,q) depends on three positive integers parameters p,q and d. The model

is a combination of three components with a parameter related to each of them. Indeed, the first

component is the AutoRegressive (AR(p)), Integrated (I(d)) and Moving Average (MA(q)).

ARIMA (p,d,q)

The general formula of ARIMA (p,d,q) 5 is :

ϕ(L)

θ(L)
Zt = εt (3.28)

ϕ(L)Zt = θ(L)εt (3.29)

εt is the white noise.

(1−
p∑

k=1

ρkL
k)Zt = (1 +

q∑
k=1

νkL
k)εt (3.30)

(1−
p∑

k=1

ρkL
k)(1− L)dYt = (1 +

q∑
k=1

νkL
k)εt (3.31)

With: Zt = (1 − L)dYt = ∆dYt and LdYt = Yt−d and ∆Yt = Where Yt is maternal mortality level in

our study.

5(Source: http://users.dma.unipi.it/~flandoli/AUTCap4.pdf)
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AR(p) or ARMA (p,0) or ARIMA (p,0,0)

(1−
p∑

k=1

ρkL
k)Yt = εt (3.32)

Yt −
p∑

k=1

ρkL
kYt = εt (3.33)

Yt =

p∑
k=1

ρkL
kYt + εt (3.34)

Yt =

p∑
k=1

ρkYt−k + εt (3.35)

Yt = ρ1Yt−1 + ...+ ρpYt−p + εt (3.36)

MA(q) or ARMA (0,q) or ARIMA (0,0,q)

Yt = (1 +

q∑
k=1

νkL
k)εt (3.37)

Yt =

q∑
k=1

νkL
kεt + εt (3.38)

Yt = εt + ν1εt−1 + ...+ νqεt−q (3.39)

ARMA(p,q) or ARIMA (p,0,q)

(1−
p∑

k=1

ρkL
k)Yt = (1 +

q∑
k=1

νkL
k)εt (3.40)

Yt =

p∑
k=1

ρkL
kYt + εt +

q∑
k=1

νkL
kεt (3.41)

Yt = ρ1Yt−1 + ...+ ρpYt−p + εt + ν1εt−1 + ...+ νqεt−q (3.42)
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3.4 SYNTHESIS AND PARTIAL CONCLUSION

Chapter one presented the problem of the research in terms of social, economic and demographic

importance of the subject. It also presented the national and international context in which the study

is situated. Chapter two summarized previous researches done on the subject and highlighted their

strengths as well as insufficiencies. This followed by delineation of the problem of the study, the gaps

in previous researches and the scientific importance of the problem highlighted. The originality of this

study on its specific context is well captured.

The chapter on methodology presented the data used, analytical methods and procedures of analysis.

Three data sets were used in this study, including the census 2006 data, the DHS data 2010 and the

EMOC data 2010. The DHS data and census data are collected from the population in the households,

while the EMOC data are collected from patients at health facilities. The target population of all

analyses undertaken in this study is composed of two population groups: the maternal deaths and

maternal survivals. The maternal deaths were the population of interest, whilst the survivals were used

for control. At descriptive level of analysis, a Chi-squared test and Wilcoxon Mann Witney test were

used. At multivariate level of analysis, a logistic regression model was performed both at national and

regional scales. The analyses are done using the software R.

The study focussed on the assessment of maternal mortality level provided by the census 2006. The

assessment of the method developed during the census 2006 to adjust the observe information, the

comparison of findings with existent estimates at national and regional level are made. The forecasting

of maternal mortality levels from 2006 to 2050 was part of the objectives of the study. A mathematical

model based on ARIMA model and a component method based on the LiST model incorporated in the

software SPECTRUM and a design regression models were also used in the study.

 

 

 

 



4. DETERMINANTS OF MATERNAL

MORTALITY

This chapter addresses the issue of maternal mortality determinants. It seeks to identify socio-economic

and demographic factors which influence significantly the phenomenon at national and regional scales.

To reach the target, both descriptive and multivariate approaches have been used. Due to the lack and

deficiencies of data regarding maternal mortality, different data sets from different sources have been

used to cover most of the factors found in the literature and also enable confrontation and comparisons

of results as well as exploring the regional disparities of the phenomenon. Each section of this chapter

presents the results of the analyses for each data set used. Thus, are presented below, the outcomes of

the analyses from the census data 1 2006, the Emergency Obstetric and Neonatal Care (EMOC) data 2,

the demographic and health survey (DHS) 3 2010 respectively. For each data set, a descriptive analysis

and inferential analysis were performed, as explained in the chapter tree assigned to the methodology.

4.1 CENSUS 2006 DATA

4.1.1 Descriptive analysis of maternal mortality

The descriptive statistics served to present the census data in general and more specifically information

related to maternal mortality. This section comprised of univariate and bivariate analysis. At univariate

level of analysis, the data is presented with focus on the level of missing information, the proportion,

distribution and the measurement of central tendency (mean, median) and dispersion (standard devia-

tion, inter-quartile range). At bivariate level, variables are taken two by two to measure the association

between each independent variable and the dependant variable. We also made use of statistics hypoth-

esis tests to check the association or difference of means between each selected factor and maternal

mortality status.

1called ”recensement général de la population et de l’habitat (RGPH) in french
2called ”Soins obstetrical neonatal d’urgence (SONU)” in french
3called ”enquète démographique et de santé (EDS)” in french
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4.1.2 Bivariate analysis of maternal causes of death

Bivariate analysis is the main aspect of the descriptive analysis. We have used it to describe the

relationship between maternal mortality status and the age of women, including the characteristics of

the heads of households. The bivariate analysis together with the hypotheses tests performed in this

section helps to provide preliminary explanation of maternal mortality.

Age groups

The literature review presented the age of women as an important risk factor of obstetrical complications

and death from maternal causes. The table 4.1 summarizes results of the differential analysis of maternal

mortality according to women age groups.

Figure 4.1: Maternal mortality status according to mothers’ age groups

χ2 = 9662.630 (Pvalue = 0.000 < 0.05)

The figure 4.1 shows the prevalence of maternal mortality for each age group. The figure points out

women aged 40-44 , 45 or more, less than 19 and 35-39 years old as being highly exposed to maternal

mortality with proportions of 3.55 �, 3.32 �, 2.97 �, 2.54 � respectively. Women aged 20-24,

30-34 and 25-29 have the lower prevalence of maternal deaths with 1.84 �, 1.84 � and 1.89 �

respectively. The Chi-square test reveals a statistically significant association between age of women

and maternal mortality. Indeed, the Pvalue related to the Chi-square test (Pvalue = 0.000 < 0.05) allows

us to say with 99 % of precision that maternal mortality is differentiated by women age groups.
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Gender of the HoH

The gender of the HoH is considered as a potential factor capable of making a difference in the occurrence

of maternal mortality (figure 4.2). The probability of dying from maternal causes is 2.27 � among

women living under a male-led household and 1.33 � for female-led household (figure 4.2). In other

words, pregnant women staying in household under a male leadership could be more exposed to maternal

death than those under a female leadership.

Figure 4.2: Maternal mortality status according to gender of the head of the household

χ2
y = 11.679 (Pvalue = 0.001 < 0.05)

The chi-square test with continuity correction (χ2
y = 11.679, Pvalue = 0.001 < 0.05) brought evidence

of a statistical significant association between maternal mortality and the gender of the head of the

household.

Age of the HoH

The age of the head of the household is among selected potential factors influencing maternal mortality.

The figure 4.3 presents the relationship between the age of the head of the household and maternal

mortality. Results of the χ2 test related to the figure indicates a significant association at 99 % between

HoH age groups and the risk of maternal mortality.

It appears that the probability of dying from maternal mortality increases with age except the age group

20-24, where the higher risk of maternal death is registered. Indeed, the occurrence of maternal deaths
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among women aged 20-24 is estimated at 6.19 �, more than 2 times the proportion in other age groups

(see figure 4.3). In fact, the proportion of maternal deaths increased from 0.68 � for women less than

19 years old to 0.75 �, 1.04 �, 1.11 �, 1.57 �, 2.17 �, 2.87 � and 3.8 � for the 25-29, 30-34,

35-39, 40-44, 45-49, 50-54 and more than 54 years old respectively.

Figure 4.3: Maternal mortality status according to the age of the head of the household

χ2 = 719.586 (Pvalue = 0.000 < 0.05)

In total, the figure 4.3 highlighted the higher risk of maternal deaths in households led by the extreme

age groups: very young and old people (20-24 years and 50 years or more). The higher risk of maternal

deaths among young head of households (20-24) could be assigned to their lack of experiences in dealing

with pregnancy related matters or the probable young ages of their female household members. The

increasing of maternal risk of death could be the effect of the increase in parity with ages or the increase

in number of exposed women to maternal mortality in the household.

Region of residence

Results of the bivariate analysis of the spatial differences of maternal risk of mortality are displayed in

the figure 4.4. These results highlight an important difference in the risk of maternal mortality between

regions of residence. Moreover, the probability of maternal deaths varies from a maximum of 3.64 �

in Sud-Ouest region to 1.36 � in the region of Centre.

Regions with high exposure to maternal death (above the national average of 2.2 �) are by order of
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Figure 4.4: Maternal mortality status according to the region of residence

χ2 = 86.450 (Pvalue = 0.000 < 0.05)

importance the regions of Cascades (3.14 �), Sahel (2.89 �), Boucle du Mouhoun (2.73 �), Centre-

Ouest (2.64 �) and Hauts-Bassins (2.34 �). In opposite, women residing in the regions of Centre-Sud

(2.11 �), Centre-Est (2.06 �), Nord (1.82 �), Est (1.81 �), Centre-Nord (1.8�), Plateau Central

(1.67 �) and Centre (1.36 �) are less exposed to maternal mortality than an average women in the

country (national average is 2.2 �). The hypothesis test performed indicated a statistically significant

association between the region of residence and maternal mortality (χ2 = 86.450 Pvalue = 0.000 <

0.05).

Area of residence

The figure 4.18 reveals a statistical significant association at 99 % between area of residence and

maternal mortality (Pvalue = 0.002 < 0.05). In addition, it shows that 2.31 � women in rural areas

deceased from maternal causes while only 1.8 � of women in urban areas experienced maternal deaths.

This result highlights the high exposure to maternal death in rural areas compared to urban areas.
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Figure 4.5: Maternal mortality status according to the area of residence

χ2
y = 9.709 (Pvalue = 0.002 < 0.05)

Disability status

Figure 4.6 indicates a difference in the exposure to maternal death between women staying in household

led by a disabled person and the other women. In fact, results from the descriptive analysis of the

relationship between maternal mortality and disability status of the head of the household shows a

statistical significant association between them (Pvalue = 0.000 < 0.05). The probability of maternal

death is two times higher for women under the lead of a disabled HoH (5.44 �) than those under a

non disabled HoH (2.18 �).

Figure 4.6: Maternal mortality status according to the disability status of the head of the household

χ2
y = 35.150 (Pvalue = 0.000 < 0.05)
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Religion

The figure 4.7 describes the difference of exposure to maternal death between households headed by

a traditional religion, Muslims or Christians. For this particular factor, we can consider approximately

most of the women have the same religion as their HoH. Therefore, the analysis could be generalized.

Instead of concerning the religion of the head of the household, the results should reflect the religion of

women. Findings from the figure 4.7 show that 2.79 � women under the lead of a traditional religion

person deceased from maternal mortality and 2.18 � for Muslims HoH and 1.86 � for Christians

HoH. In brief, figure 4.7 pointed out the religion of the HoH as an important risk factor of maternal

mortality.

Figure 4.7: Maternal mortality status according to religion of the head of the household.

χ2 = 21.589 (Pvalue = 0.000 < 0.05)

Furthermore, the chi-square test of independence showed a statistical significant relationship between

the religion of the HoH and maternal mortality. Since the Pvalue associated to this hypothesis testing

is Pvalue = 0.000 < 0.05, we have evidence at 99 % that religion is statistically associated to maternal

mortality.

Nationality

The figure 4.8 shows that the proportion of maternal deaths among females from foreign countries (1.31

�) is very small compared to female citizens in Burkina Faso (2.22 �). However, the relationship

between maternal mortality and nationality is not confirmed by the chi-square test of association. The
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Pvalue greater than 0.05 indicates no statistical association between nationality and maternal mortality.

Figure 4.8: Maternal mortality status according to nationality of the head of the household

χ2 = 0.960 (Pvalue = 0.619 > 0.05)

Education

The figure 4.9 shows that non educated HoH are more exposed to an occurrence of maternal death in

their HH than educated. Indeed, the proportion of maternal deaths among women with non educated

HoH is 2.33 � and 1.68 � for those with educated HoH.

Figure 4.9: Maternal mortality status according to the education status of the HoH

χ2
y = 14.792(Pvalue = 0.000 < 0.05)

The χ2 test of association between maternal mortality and the education status of the head of households
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led to interesting results. Indeed, the Pvalue = 0.000 < 0.05 indicates a significant association between

maternal mortality and education status of the HoH. In other words, there is a statistical evidence at

99 % that the education level of the HoH could influence the occurrence of maternal mortality in the

household. In brief, this result proves that the characteristics of the HoH influence the behaviours of

adult females in the household.

Employment status

Figure 4.10 shows that the proportion of maternal deaths differs between employed and unemployed

HoH. The hypothesis testing reveals a strong statistical relationship between HoH employment and

maternal mortality. Indeed, the chi-square test presented a Pvalue less than 0.05.

Figure 4.10: Maternal mortality status according to employment status of the head of the household

χ2 = 10.481 (Pvalue = 0.005 < 0.05)

Comparison of the probability of maternal deaths regarding the employment status of the HoH reveals

a higher exposure of maternal death in Household led by unemployed HoH than an employed HoH.

Indeed, the census recorded 3.15 � maternal deaths among women led by an unemployed person and

2.18 � among the women led by an employed person.

Marital status

The descriptive level of analysis has clearly shown that maternal mortality is significantly associated

to marital status of the HoH (figure 4.11). Indeed, the Pvalue associated with the Chi-square test is
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less than 0.05 (χ2 = 3225.79 Pvalue = 0.000 < 0.05). In addition, the figure 4.11 reveals a higher

exposure to maternal mortality in household led by a widow or a single HoH compared to the national

level. In fact, the proportion of maternal deaths for widows HoH is 26.45 � wit singles being 7.76 �.

On the other hand, the proportion of maternal deaths among women led by married HoH is 1.75 �.

Figure 4.11: Maternal mortality status according to marital status of the head of the household

χ2 = 3225.794 (Pvalue = 0.000 < 0.05)

Size of the household

The figure 4.12 shows that the proportions of maternal deaths among women living in household hosting

1 to 3, 21 or more or 7 to 10 members are the highest in the country with 2.93 �, 2.57 � and 2.2 �

respectively. In opposite, we registered under the national average proportion of maternal deaths, women

living in household sized 11-15 (2.16 �), 4-6 (2.01 �) and 16-20 (1.88 �). The Chi-square test of

independence (χ2 = 24.345 Pvalue = 0.000 < 0.05) established a statistically significant association

between the size of the household and maternal mortality.
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Figure 4.12: Maternal mortality status according to size of the household

χ2 = 24.345 (Pvalue = 0.000 < 0.05)

Wealth Index

The figure 4.13 displays the changes of the proportion of maternal deaths regarding the wealth index

4 of the household. It appears that the proportion of maternal deaths decreases from women living in

very poor condition to those in very good wealth situation. In fact, the proportion of maternal deaths

changes from 2.41� to 2.43�, 2.26�, 2.01� and 1.85� for women in very poor, poor, medium,

good and very good wealth situation respectively.

Figure 4.13: Maternal mortality status according to wealth index

χ2 = 12.421 (Pvalue = 0.014 < 0.05)

4This variable is also known in the literature as living condition or living standard
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The relationship between maternal mortality and living standard is passed through an inferential analysis

under the Chi-square test. Result of the hypothesis test shows that poverty is statistically significantly

associated with maternal cause of death (Pvalue = 0.014 < 0.05) at 95 %.
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4.1.3 Multivariate analysis of maternal mortality

The descriptive analysis undertaken in the previous section reveals very interesting results. Most findings

at this level of the analysis collaborated with existent knowledge on the issue. In recall, the hypothesis

tests presented as statistical significant factors of maternal mortality: the living condition of the house-

holds, the sizes of the household, the marital status of the HoH, the employment status of the HoH, the

education status of the HoH, religion of HoH, disability status of the HoH, area of residence, region of

residence, age of the HoH, gender of the HoH and age of women. The only non statistically significant

factor was the nationality of the HoH.

In sum, findings from bivariate analyses are very interesting and relevant in describing the issue and hav-

ing a first view of potential factors influencing maternal mortality. But they are limited since the impact

of each predictor on maternal mortality is not controlled by effect of other variables. In other words,

findings from bivariate analysis could be due to hidden factors. To avoid that, a multivariate analysis

is performed aiming to put in competition the effect of each factor with the others. Therefore models

are built to take into consideration all factors together. In this study, we chose the logistic regression

model because the dependant variable is dichotomous (0-maternal survivals, 1-maternal deaths). In

total, three logistic models were built: a general model, stepwise model and finally the regional model.

4.1.3.1 General model of logistic regression

The general logistic regression model includes all selected covariates in the model. As significant variable

at descriptive level of analysis can become not significant at multivariate level of analysis or a non

significant factor can become not significant even if this latter situation is less probable. In this model,

we removed non significant variables for which the removal doesn’t make any significant change in the

result in term of level of significance and odds ratios. The final model is presented in table 4.1 below.
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Table 4.1: General model of logistic regression using census data

Variables / Categories B Std. Error z value Exp(B) Pr(> |z|)

Age of Women (Less than 19 @)

20-24 -0.3833778 0.0886824 -4.3230431 0.6816*** 0.0000

25-29 -0.4800617 0.0926753 -5.1800384 0.6187*** 0.0000

30-34 -0.7096118 0.1041756 -6.8116927 0.4918*** 0.0000

35-39 -0.5400221 0.1093386 -4.9389906 0.5827*** 0.0000

40-44 -0.3581892 0.1286626 -2.7839422 0.6989*** 0.0054

45+ -0.5744019 0.1833874 -3.1321777 0.563*** 0.0017

Age of the HoH (Less than 24 @)

25-29 -1.8966834 0.190665 -9.9477252 0.1501*** 0.0000

30-34 -1.4907062 0.1227176 -12.147452 0.2252*** 0.0000

35-39 -1.3071595 0.1131899 -11.548377 0.2706*** 0.0000

40-44 -0.9271537 0.1028079 -9.018312 0.3957*** 0.0000

45-49 -0.6037025 0.0955922 -6.3153949 0.5468*** 0.0000

50-54 -0.4354949 0.0974561 -4.4686242 0.6469*** 0.0000

55+ -0.2093852 0.0991829 -2.111102 0.8111** 0.0348

Gender of HOH (Male @)

Female -3.1904927 0.1719481 -18.55498 0.0412*** 0.0000

Disability status of HoH (Not Disable @)

Disable 0.3838606 0.1700479 2.2573676 1.4679** 0.0240

Religion of HoH (Chirstian @)

Traditional/Others 0.0446861 0.0962652 0.464198 1.0457 0.6425

Muslim 0.1435515 0.0790649 1.8156161 1.1544* 0.0694

HoH Nationality (Burkinabe @)

Other Nationality -0.3075609 0.5841847 -0.5264789 0.7352 0.5986

HoH education status (No educated @)

Educated 0.0438076 0.0961351 0.4556881 1.0448 0.6486

HoH employment (Unemployed@)

Employed -0.5114544 0.1332185 -3.8392131 0.5996*** 0.0001

Area of residence (Urban @)

Rural 0.2763835 0.1058893 2.6101178 1.3184*** 0.0091

HH marital status (Single @)

Married -1.9906891 0.1796423 -11.081405 0.1366*** 0.0000

Widow 1.9922385 0.1918316 10.385352 7.3319*** 0.0000

Wealth index (Very Poor @)

Poor -0.031365 0.0847257 -0.3701947 0.9691 0.7112

Medium -0.1034701 0.0905747 -1.1423729 0.9017 0.2533

Good -0.2033252 0.0945113 -2.1513319 0.816** 0.0315

Very Good -0.1383102 0.1321511 -1.0466065 0.8708 0.2953

Null deviance: 18123 on 581451 degrees of freedom

Residual deviance: 16133 on 581424 degrees of freedom

AIC: 16189
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Results of the general logistic regression model presented in tables 4.1 identified the following predictors

as the statistically significant determinants of maternal mortality in Burkina Faso: women age groups,

age of HoH, gender of HoH, disability status of HoH, HoH employment, area of residence, HoH marital

status and the wealth index . These variables present a statistical significant influence on maternal

mortality at 95 %. Other variables such as HoH education status, HoH nationality, religion did not show

any statistical evidence of significant influence at 95 %.

After controlling the effect of other independent factors, the age of women appears to be a significant

determinant of maternal mortality. In fact, women aged more than 20 years old are between 36 % and

55 % less at risk of maternal death than those aged 15-19 years old. Indeed, compared to female aged

15-19, the risk of maternal mortality is 32 %, 38 %, 51 %, 42 %, 30 % and 44 % less for women aged

20-24, 25-29, 30-34, 35-39, 40-44 and more than 45 respectively.

The regression model also indicated that the age of the head of the household is a determinant of

maternal mortality. All HoH aged more than 24 years old are less at risk of having a maternal death in

their household than the youngest HoH aged less than 24 years old. However, the net risk of maternal

deaths increased with the age of the HoH from 25-29 age group to those aged more. The odds ratios

increase from 0.15 to 0.22, 0.27, 0.39, 0.55, 0.65 and 0.81 for women living under the leadership of a

HoH aged 25-29, 30-34, 35-39, 40-44, 45-49, 50-54 and more than 55 respectively.

A very interesting result of this regression model concerns the gender of HoH. This variable appears

to be a significant explanatory factor of maternal mortality in Burkina Faso. The odds ratio related

to the gender of the HoH indicates that women living in a household led by a woman are 96 % less

at risk of maternal mortality than those living under a male household leader (table 4.1). The latter

result points out the importance of the head of the household characteristics in protecting women from

maternal causes of deaths. Indeed, female HoH are disposed to have more ability to understand, share

problems and propose adequate solution to others females in the household. In addition, at descriptive

level, it appeared that the large majority of HoH are males and female HoH are generally widows, single

mothers, etc. Therefore, this result appears critical for the issue of maternal mortality. Findings support

the higher exposure of women whose HoH is disable compared to the others. The table 4.2 shows that

women living under a household led by a disabled HoH have 1.5 times more risk of maternal death than

the others.

Results from the logistic regression analysis highlighted HoH employment status as significant factor

influencing the occurrence of maternal mortality in the household. Women in household headed by an
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employed person have 41 % less risk of maternal death than those with an unemployed HoH (table 4.1).

This result confirms knowledge from the literature about the causes of maternal mortality. Also, financial

repercussion of a prenatal visit, health care or good nutrition at pregnancy are among the reasons for the

negative impact of HoH unemployment. The area of residence appeared in our analysis as a significant

determinant of maternal mortality (pvalue < 0.05). Findings of multivariate analysis presented in 4.1

provided evidence that women living in rural areas are 1.3 times more at risk of maternal mortality than

those living in urban areas.

The table 4.1 also shows that HoH marital status is among the significant factors influencing maternal

mortality. After control of other predictors, it appears that women headed by a married HoH are 86.3

% less at risk of maternal mortality than those who have a single HoH (table 4.1). When the head of

the household is a widow, women in the household have 7.3 times more risk of maternal death than

women in household led by a single person.

The regression model indicates that women living under good living conditions are 18 % less at risk

of maternal death than those living in very poor households (table 4.1). The general model presented

in the table 4.1 helps to identify the determinants of maternal mortality. But, this method does not

reflect the mechanisms through which their influence operates. That is why a forward logistic regression

has been developed. Results of the forward logistic regression is not presented due to the fact that no

significant changes are observed, even with the inclusion of predictors one after the others in the model.

4.1.3.2 Regional differences of maternal mortality determinants

Understanding the issue of maternal mortality at the regional level is among the key objectives of this

study. To fulfil this aim, the current section is initiated in order to dissect the determinants of maternal

mortality between and within regions. The section begins with the distribution of maternal deaths and

survivals by region presented in table 4.2. The table 4.2 shows that the region of Plateau Central has the

smallest number of maternal deaths (n=51, 3.9 %) and Boucle du Mouhoun region has the highest with

172 maternal deaths (13.2 %). Boucle du Mouhoun (n=172, 13.2 %), Hauts-Bassins (n=137, 10.5 %),

Centre-Ouest (n=131, 10.0 %), Sahel (n=123, 9.4 %) and Est (n=115, 8.8 %) host the highest number

of these deaths and accumulate more than half of the total maternal deaths cases in the country. On

the other hand, regions hosting the smaller number of maternal deaths (less than 5 %) are the region

of Plateau Central (n=51, 3.9 %) and Centre-Sud (n=56, 4.3 %).
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Table 4.2: Distribution of maternal deaths and survivals by region

Region of residence
Maternal survivals Maternal deaths

Total
N % N %

Boucle du Mouhoun 62849 10.7 172 13.2 63021

Cascades 21926 3.7 69 5.3 21995

Centre 52943 9 72 5.5 53015

Centre-Est 48853 8.3 101 7.7 48954

Centre-Nord 55006 9.4 99 7.6 55105

Centre-Ouest 49505 8.4 131 10 49636

Centre-Sud 26430 4.5 56 4.3 26486

Est 63557 10.8 115 8.8 63672

Hauts-Bassis 58483 10 137 10.5 58620

Nord 50420 8.6 92 7 50512

Plateau Central 30441 5.2 51 3.9 30492

Sahel 42467 7.2 123 9.4 42590

Sud-Ouest 24356 4.1 89 6.8 24445

Total 587236 100 1307 100 588543

Source: Census 2006 data
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In this analysis we considered all the maternal deaths (n=1307) including the 21 for which the period

of death and age at death were missing. That is why we have 1307 maternal deaths instead of 1286.

At descriptive level of analysis, we proved that there is a significant association between the region

of residence and maternal mortality (χ2 = 86.45 Pvalue = 0.000 < 0.05). In other words, the risk

of maternal deaths varies significantly per region of residence. Although important, these results need

deep statistical analysis with the use of advanced methods, where the effect of the region of residence is

controlled by the effects of other predictors in the model. To reach this expectation, we first performed

a model called ”Regional logistic regression model I” by adding the variable region of residence in the

general logistic regression developed in the previous section. The use of this model aims to compare the

risk of maternal deaths between each region of residence and a region of reference.

Regional logistic regression model I

The table 4.3 displays the outcome of the first regional explanatory approach of maternal mortality

model. Findings reveal that the addition of the region of residence in the model did not make a

significant change in the influence of variables presented in the general model. Only the wealth index

previously significant in the general regression model became non significant in the regional regression

model I. It means that the influence of the wealth index on maternal mortality passes through the region

of residence. The comments of the regional model I will concentrate on the results (odds ratios) of the

region of residence to avoid repetition.

Results from the regression model I shows that the region of residence influences significantly the risk of

maternal death. The table 4.3 provides evidence at 95 % significance level that all the women from the

regions of Boucle du Mouhoun , Cascades, Centre-Ouest, Hauts-Bassins, Plateau Central and Sud-Ouest

are more exposed to maternal mortality than those from the region of Centre. Indeed, women residing

in the Boucle du Mouhoun region are 1.9 times more at risk of maternal mortality than those living

in the region of Centre. Those who are residing in the region of Cascades are also (OR=1.8) more at

risk than women living in the region of Centre. Residing in the regions of Centre-Ouest, Hauts-Bassins,

Plateau Central and Sud-Ouest also increases the risk of maternal deaths compared to the region of

Centre with odds ratios of 1.49, 1.56, 1.70, 1.55 respectively.

Based on the values of the odd ratios, we can order the regions of residence regarding the importance

of their risk of maternal mortality under the region of reference (Centre). Hence, the regions are listed
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as follows: the region of Boucle du Mouhoun (OR=1.93), Cascades (OR=1.82), Sahel (OR=1.7),

Haut-Bassins (OR=1.54), Sud-Ouest (OR=1.53) and Centre-Ouest (OR=1.50).

These results are very important and interesting but still limited for the deep understanding of the

regional differences regarding the risks of maternal mortality. Because only one region can be considered

as reference category in one model, the comparison of maternal mortality risk between all regions is

limited. That is why the analyses are carried out by replicating the same analysis changing the reference

category of region of residence in the model. Because the change of the reference category does not

affect other predictors, these results are presented in table 4.4 for the only variable region of residence.

For example, the model M3 in the table 4.4 considers the region Centre as reference category. Therefore

M3 provides identical results as the regional regression model I.
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Table 4.3: Regional logistic regression model I

Variables / Categories B Std. Error z value Exp(B) Pr(> |z|)

Age of Women (Less than 19 @)

20-24 -0.37427 0.088972 -4.20655 0.6878*** 0.0000

25-29 -0.47199 0.092998 -5.07526 0.6238*** 0.0000

30-34 -0.70968 0.104488 -6.79199 0.4918*** 0.0000

35-39 -0.54956 0.109649 -5.01198 0.5772*** 0.0000

40-44 -0.36869 0.128861 -2.86116 0.6916*** 0.0042

45+ -0.58491 0.183679 -3.18444 0.5572*** 0.0015

Age of the HoH (Less than 24 @)

25-29 -1.95678 0.191242 -10.232 0.1413*** 0.0000

30-34 -1.5392 0.123182 -12.4954 0.2146*** 0.0000

35-39 -1.34802 0.113666 -11.8594 0.2598*** 0.0000

40-44 -0.96215 0.103197 -9.32337 0.3821*** 0.0000

45-49 -0.62824 0.095955 -6.5472 0.5335*** 0.0000

50-54 -0.4566 0.097723 -4.67244 0.6334*** 0.0000

55+ -0.21452 0.099344 -2.15934 0.8069** 0.0308

Gender of HOH (Male @)

Female -3.21338 0.172262 -18.654 0.0402*** 0.0000

Disability status of HoH (Not Disable @)

Disable 0.404624 0.170484 2.373384 1.4987** 0.0176

HoH education status (No educated @)

Educated 0.012484 0.096032 0.130003 1.0126 0.8966

HoH employment (Unemployed@)

Employed -0.52347 0.134069 -3.90445 0.5925*** 0.0001

Area of residence (Urban @)

Rural 0.219687 0.109899 1.998993 1.2457** 0.0456

HH marital status (Single @)

Married -2.00228 0.18003 -11.1219 0.135*** 0.0000

Widow 1.951285 0.192151 10.15494 7.0377*** 0.0000

Region (Centre @)

Boucle du Mouhoun 0.642213 0.163094 3.937696 1.9007*** 0.0001

Cascades 0.605897 0.186679 3.245663 1.8329*** 0.0012

Centre-Est 0.243658 0.173001 1.408418 1.2759 0.1590

Centre-Nord 0.027974 0.176879 0.158156 1.0284 0.8743

Centre-Ouest 0.405753 0.167712 2.419343 1.5004** 0.0155

Centre-Sud 0.057896 0.199066 0.29084 1.0596 0.7712

Est 0.109346 0.174474 0.62672 1.1155 0.5308

Hauts-Bassis 0.432186 0.158208 2.731751 1.5406*** 0.0063

Nord -0.02528 0.179187 -0.14108 0.975 0.8878

Plateau Central -0.11822 0.20422 -0.5789 0.8885 0.5627

Sahel 0.537482 0.173877 3.091158 1.7117*** 0.0020

Sud-Ouest 0.428118 0.188077 2.276297 1.5344** 0.0228

Null deviance: 18123 on 581451 degrees of freedom

Residual deviance: 16061 on 581412 degrees of freedom

AIC: 16141

Source: Census 2006 data

 

 

 

 



Section 4.1. CENSUS 2006 DATA Page 106

Table 4.4: Regional logistic regression model II

Region
Odds ratios and Significant levels

M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 M12 M13

R 1 @ 1.04 1.90*** 1.49*** 1.85*** 1.27* 1.79*** 1.70*** 1.23* 1.95*** 2.14*** 1.11 1.24

R 2 0.96 @ 1.83*** 1.44** 1.78*** 1.22 1.73*** 1.64*** 1.19 1.88*** 2.06*** 1.07 1.19

R 3 0.53*** 0.55*** @ 0.78 0.97 0.67** 0.94 0.9 0.65*** 1.03 1.13 0.58*** 0.65**

R 4 0.67*** 0.70** 1.28 @ 1.24 0.85 1.2 1.14 0.83 1.31* 1.44** 0.75** 0.83

R 5 0.54*** 0.56*** 1.03 0.81 @ 0.69*** 0.97 0.92 0.67*** 1.05 1.16 0.60*** 0.67**

R 6 0.79* 0.82 1.50** 1.18 1.46*** @ 1.42** 1.35** 0.97 1.54*** 1.69*** 0.88 0.98

R 7 0.56*** 0.58*** 1.06 0.83 1.03 0.71** @ 0.95 0.69** 1.09 1.19 0.62*** 0.69**

R 8 0.59*** 0.61*** 1.12 0.87 1.08 0.74** 1.05 @ 0.72** 1.14 1.26 0.65*** 0.73**

R 9 0.81* 0.84 1.54*** 1.21 1.50*** 1.03 1.45** 1.38** @ 1.58*** 1.73*** 0.9 1

R 10 0.51*** 0.53*** 0.98 0.76* 0.95 0.65*** 0.92 0.87 0.63*** @ 1.1 0.57*** 0.64***

R 11 0.47*** 0.48*** 0.89 0.70** 0.86 0.59*** 0.84 0.8 0.58*** 0.91 @ 0.52*** 0.58***

R 12 0.9 0.94 1.71*** 1.34** 1.67*** 1.14 1.61*** 1.53*** 1.11 1.75*** 1.93*** @ 1.12

R 13 0.81 0.84 1.53** 1.2 1.49** 1.02 1.45** 1.38** 1 1.57*** 1.73*** 0.9 @

the symbol @ shows the region of reference in the model

R1=Boucle du Mouhoun, R2=Cascades, R3=Centre, R4=Centre-Est, R5=Centre-Nord, R6=Centre-Ouest

R7=Centre-Sud, R8=Est, R9=Hauts-Bassins, R10=Nord, R11=Plateau Central, R12=Sahel, R13=Sud-Ouest

The model M1 of the table 4.4 shows that women who are living in the regions of Centre-Est (OR=0.67),

Est (OR=0.59), Centre-Sud (OR=0.56), Centre-Nord (OR=0.54), Centre (OR=0.53), Nord (OR=0.51)

and Plateau Central (OR=0.47) have by order of importance lower risk of maternal mortality than

those living in Boucle du Mouhoun region. The model M2 (table 4.4) enabled us to rank the regions

according to their risk level of maternal mortality compared to the region of Cascades. The following

regions presented significant risk of maternal mortality compared to the region of Cascades: Centre-Est

(OR=0.7), Est (OR=0.61), Centre-Sud (OR=0.58), Centre-Nord (OR=0.56), Centre (OR=0.55), Nord

(OR=0.53) and Plateau Central (0.48).

Using the models from M1 to M13, we were able to rank the regions regarding their risk level of maternal

mortality. Thus, the list of regions from the higher risk of maternal mortality to the lower is the following:

Boucle du Mouhoun, Cascades, Sahel, Hauts Basins, Sud-Ouest, Centre-Ouest, Centre-Est, Est, Centre-

Sud, Centre-Nord, Centre, Nord and Plateau Central. This classification is totally different to the one

based on the maternal mortality ratio. In fact, the classification of the regions regarding the risk of

maternal mortality presented above considered other socio-cultural aspects related to the characteristics

of the households and the age of the women. A multilevel logistic regression appears more adapted to

this situation. But, due to the number of predictors, the application of the multilevel logistic regression

could not provide a result due to problem of convergence.
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Regional logistic regression model II

The analysis of spatial repartition of maternal mortality does not only aim to cluster the regions according

to their risk of maternal mortality, but to understand the existing differences between them in terms

of the level of significant determinants. That is why a regional logistic regression model II has been

developed by performing a logistic regression model for each region to determine the specificities of

each region in terms of causes of maternal mortality. Results of the regression model II are presented in

the tables 4.5 and 4.6. All variables which were not significant in any region of residence were removed

from the model.

The model II (tables 4.5 and 4.6) shows that the determinants of maternal mortality are different from

one region to another. However, there are some similarities as well. Indeed, the regions of Centre-Nord,

Centre-Ouest and Centre-Sud presented the same determinants of maternal mortality which are: women

age groups, age of the HoH, gender of the HoH and the marital status of the HoH. These regions can

be put in one group (group 1). Thus, the second group (group 2) could include the regions of Hauts-

Bassins and Sud-ouest which present the same significant factors of maternal mortality namely the age

of women, age of the HoH, gender of the HoH, marital status of the HoH and the disability status of

the HoH. The difference between these two groups is the significance of disability status of the HoH

in the second group and not in the first group. The other regions presented different determinants.

However, as the group 2, many other regions differ from the group 1 by the inclusion of one factor.

They could have also been added to group 2 as having one determinant more than regions of group 1.

In this regards, we have the region of Centre-Est which included the education status of the HoH as

a significant factor, the region of Est contains the wealth index as determinants, the region of Sahel

contains the employment of the HoH as an additional determinant.

The region of Plateau Central is particular because it has the smallest number of maternal mortality

determinants, including the age and gender of the HoH. Concerning the region of Centre, it has the

marital status of the HoH as an additional significant factor compared to the region of Plateau Central.

The Cascades region also has the wealth index as determinants of maternal mortality in addition to

those of the Plateau Central region. In the region of Boucle du Mouhoun, the HoH employment and

the HoH marital status are additional factors compared to the region of Plateau Central. The region

of Nord in particular has the age of women, the age of HoH and the marital status of the HoH as

determinants of maternal mortality.
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Table 4.5: Regional logistic regression model II with census data (1 of 2)

Variables / Categories
Odds ratios and significance levels

BHMN CASCD Ctre Ctre-E Ctre-N Ctre-O

Age of Women (Less than 19 @)

20-24 0.6225* 1.5116 0.9124 0.4434*** 0.6408 0.6396

25-29 0.9788 0.9928 0.9021 0.3386*** 0.6373 0.4177***

30-34 0.8753 0.4866 1.0259 0.3341*** 0.3549** 0.2578***

35-39 0.9618 0.9732 0.7556 0.3221*** 0.4173** 0.5932

40-44 0.5248 0.2289 1.9944 0.3005** 0.6592 0.8265

45+ 1.1358 0.491 0 0.3809 1.4449 0.1187**

Age of the HoH (Less than 24 @)

25-29 0.3606** 0.3568 0 0.1011*** 0.1208*** 0

30-34 0.4468** 0.2394*** 0.496 0.2747*** 0.2959*** 0.067***

35-39 0.3413*** 0.1334*** 0.3429** 0.3136*** 0.203*** 0.1512***

40-44 0.6766 0.5686 0.3522** 0.7553 0.1892*** 0.4039***

45-49 0.7452 0.6916 0.5756 0.62 0.3915*** 0.6355*

50-54 0.7975 1.3969 0.6375 0.6241 0.412** 0.4869**

55+ 1.4178 1.241 1.0403 1.1446 0.7627 0.6665

Gender of HOH (Male @)

Female 0.0299*** 0.1027*** 0.0442*** 0.0355*** 0.0372*** 0.0065***

Disability status of HoH (Not Disable @)

Disable 0 2.4533 1.7653 2.0671 1.1553 0.6556

HoH education status (No educated @)

Educated 0.6515 0.8682 0.9003 2.0501*** 0.7766 0.9552

HoH employment (Unemployed@)

Employed 0.2459*** 1.4032 0.5893 0.4736 0.2694 0.5911

marital status of HoH (Single @)

Married 0.0284*** 0.2031 0.1963** 0.312 0.3108 0.2104**

Widow 6.4892*** 6.8136* 12.8531*** 13.872** 9.7115** 13.3786***

Wealth index (Very Poor @)

Poor 0.9316 0.8066 3.4819 1.3594 1.0061 0.9686

Medium 1.0538 0.7589 0.4677 1.6386 0.9115 1.0727

Good 1.3364 0.4289** 0.7768 1.672 0.5689 0.8498

Very good 1.0537 0.4258* 0.8072 2.3819* 1.0374 0.3998

AIC 1929.9 864.84 947.31 1320.9 1372.8 1581.1
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Table 4.6: Regional logistic regression model II with census data (2 of 2)

Variables / Categories
Odds ratios and significance levels

Ctre-S Est HT-B Nord PLTC Sahel Sud-O

Age of Women (Less than 19 @)

20-24 0.6039 0.5437** 0.9554 0.6319 0.7754 0.6365 0.7073

25-29 0.5343 0.5391** 1.2135 0.334*** 0.7134 0.5234** 0.61

30-34 0.1202*** 0.4512** 0.6736 0.2608*** 0.3425* 0.871 0.5336

35-39 0.4051* 0.4786** 1.1545 0.4053** 0.5738 0.4089** 0.3318**

40-44 0.6822 0.15** 2.3548** 0.4492* 0.4424 0.6192 0.629

45+ 0.5303 0.445 0.8464 0.2698* 0 0.3819 0.7722

Age of the HoH (Less than 24 @)

25-29 0.2753** 0.0922*** 0.3129** 0.0742** 0 0.0456*** 0.2032**

30-34 0.2982** 0.1701*** 0.2073*** 0.1109*** 0 0.167*** 0.2687***

35-39 0.1583*** 0.508** 0.3234*** 0.1898*** 0.1475*** 0.337*** 0.0625***

40-44 0.1327*** 0.3784*** 0.3877*** 0.3172*** 0.1729*** 0.2927*** 0.284***

45-49 0.2126** 0.7498 0.5344** 0.6434 0.3147** 0.3347*** 0.454**

50-54 0.5683 0.6464 0.8323 0.7139 0.6019 0.4744** 0.5606

55+ 0.4061* 0.7245 0.7919 0.7978 0.7359 0.6716 0.7165

Gender of HOH (Male @)

Female 0.1069*** 0.0416*** 0.0825*** 0 0.0401*** 0.0271*** 0.0295***

Disability status of HoH (Not Disable @)

Disable 1.3692 1.2405 3.7763*** 0.899 0.7565 1.4925 5.2728***

HoH education status (No educated @)

Educated 0.7782 0.7247 1.3641 0.3182* 1.1993 1.1072 1.0527

HoH employment (Unemployed@)

Employed 0.219 0.7256 0.7654 1.1006 0.8624 0.4117** 0.5942

marital status of HoH (Single @)

Married 0.2533 0.0762*** 0.1173*** 0.0872*** 0.1473* 0.4434 0.4281

Widow 10.8411** 4.6029*** 3.5009** 4.7917** 5.1972 40.5586*** 5.8416**

HH Living Condition (Very Poor @)

Poor 0.5758 0.5601** 1.9288** 1.7843 0.8544 1.2654 1.2648

Medium 0.8985 0.7091 1.2936 1.1271 0.8533 0.8982 1.3373

Good 1.1796 0.5445* 0.8699 1.1824 0.8077 0.7014 1.1879

Very good 1.6468 0.8541 1.048 0.3677 0.2379 0.8543 2.0875

AIC 711.26 1508 1780.8 1119.7 672.61 1436.9 1031.8
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The regional model II reveals particular important aspects of maternal mortality comparative risk factors

between regions of the country. In fact, the results show that gender of the HoH is a significant

determinant of maternal mortality in all regions excepted in the region of Nord. Concerning the HoH

education status, it is non-significant in all regions excepted the region of Centre-Est. Only the regions

of Boucle du Mouhoun and Sahel count among their determinants the employment status of the HoH.

Concerning the disability status of the HoH, it is only established in the Hauts-Bassins and Sud-ouest

that women headed by a disabled HoH have a higher risk of maternal mortality with a significant level

of 95 % than the others. The regions of Est, Hauts-Bassins and Cascades are the regions where the

living conditions (wealth index) make a significant difference in the risk of maternal death. The marital

status of the HoH is significant at 95 % in all the regions of the country from the exception of the

regions of Plateau Central and Cascades. The age of the HoH is a significant determinant of maternal

mortality in all regions of the country but it is not the case for the age of women. In fact, the age of

women appears non significant in the regions of Plateau Central, Boucle du Mouhoun, Cascades and

Centre.

The model II shows that for all regions where the age of women was significant with the exception of

Boucle du Mouhoun region, women from all ages are less at risk of maternal deaths than those aged

less than 19 years old. In fact, in the Boucle du Mouhoun, women aged between 40 to 44 years are 2.3

times at risk of maternal deaths than those aged less than 19 years old. In the regions where the living

standard is a significant factor of maternal mortality, very poor households are hosting more exposed

women to maternal deaths. Nevertheless, women living in poor conditions in the region of Hauts-Bassins

have 1.9 times more risk of maternal death than those living in poorest conditions. Concerning the age

of the HoH, the general profile is maintained in all regions without exception. In fact, in all regions,

HoH older than 24 years have less risk of maternal mortality in their households than those under the 24

years old. For all the other predictors the general pattern of maternal risk of death appears at regional

level.
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4.2 EMOC DATA

The EMOC survey as presented in the methodology section includes an important range of individual

information about maternal deaths. In this section we show results from descriptive and multivariate

analysis of this data.

4.2.1 Descriptive analysis using EMOC data

We start the descriptive analysis with the distribution of maternal mortality with regards to some

specific variables for which information about maternal survivals and maternal deaths could have not

been compared if existent. Therefore no hypothesis testing was done on these variables: Age at death,

direct and indirect obstetrical causes of death.

Age at death

The age is among the well documented factors of maternal mortality. In our case, the risk of maternal

deaths was controlled by maternal survivals at approximately the same age (±2 years old). That is why

comparing the ages of maternal mortality and survivals for EMOC data is not really useful. However, the

distribution of maternal deaths according to the age at death (figure 4.14) highlights some important

aspects regarding this matter.

Figure 4.14: Age distribution of maternal mortality
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Indeed, the figure 4.14 confirmed that the large majority of maternal death in health facilities occurred

at young ages. Almost half (51.1 %) of maternal deaths occurred before 25 years old. The number of

maternal deaths decreases with ages from 28.3 % at ages less than 19 to 3.7 % at 40 years or more.

Period of maternal death

The figure 4.15 shows that the larger majority of maternal deaths are occurring after delivery (49.6 %),

follows by the deaths before delivery (40.8 %) and during delivery (6.7 %). However, it is important

to distinguish among the deaths before delivery, those related to abortion (17.9 %) or not (22.9 %).

The figure 4.15 clearly highlights the importance of abortion (' 18%) in causes of maternal mortality

occurring in health facilities.

Figure 4.15: Maternal deaths distribution by period of death

Delivery outcome

The figure 4.16 describes the frequency of maternal deaths regarding the delivery outcome. Indeed,

most of maternal deaths occurred just before delivery (43.8 %) than during normal delivery (36.4 %) or

during delivery with complication (19.8 %). This result shows that just before or after delivery (normal

delivery) are more critical than during delivery with complications. In fact, complications at delivery

seem to account for the lowest cases of maternal deaths.
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Figure 4.16: Maternal mortality status according to women delivery outcome

Indirect obstetrical causes of maternal deaths

The EMOC survey contains information about the direct and indirect causes of maternal deaths as

established by the health professionals in charge. The figure 4.17 shows results related to health pro-

fessional position about the indirect obstetrical causes of each maternal death occurring among their

patients. These findings show that anaemia has the highest impact with 39.4 % followed by malaria

(16.1 %), HIV/AIDS (3 %) and drepanocythosis (1.8 %).

Figure 4.17: Indirect obstetrical causes of maternal deaths
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These results are very important but show 36.1 % of women having an indirect cause of maternal death

not mentioned. Furthermore, the high level of Anaemia among the causes of death is partly supported

by the fact that Anaemia could be the result of aggravated malaria or other diseases. The following

descriptive analysis concerns all the other variables of the study for which it was possible to make

hypothesis testing.

Area of residence

Behaviours related to reproductive health issues are well documented in the literature to differ among

women living in urban and those in rural areas. The figure 4.18 presents results from descriptive

analyses about maternal exposure to death by area of residence. Findings (figure 4.18) show that

the proportion of maternal deaths among women living in rural areas (52.35 %) is higher than the

proportion of maternal deaths in urban areas (44.92 %). Therefore, we could conclude that women in

rural areas are more exposed to maternal deaths than those living in urban areas. In addition, the χ2

test ( Pvalue = 0.024 < 0.05) reveals a statistical significant association between area of residence and

maternal mortality.

Figure 4.18: Maternal mortality status according to the place of residence

χ2 = 5.106 (Pvalue = 0.024 < 0.05)

This result collaborate with the context of the study marked by a high level of fertility in rural areas than

in urban areas as well as the high level of uneducated women, poverty, lack of health facilities, transport,

etc. But, this result is also not obvious because urban areas in Burkina Faso is marked by the more
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severe poverty than the rural area and higher levels of unwanted pregnancies and abortions in addition

to other issues related to modernisation such: as prostitutions, sugar-daddy and lower community life

or lack of solidarity in urban women. That is why further advanced analyse-needs to be conducted.

Distance from residence to closer health centre

The figure 4.19 presents the relationship between travelled distance and closer to health centre and

maternal mortality. The box-plot supported by kolmogorov Smirnov test (Pvalue = 0.000 < 0.05)

shows that the distance from residence to health centre does not follow a normal distribution (figure

4.19). The Wilcoxon Mann Withney test also called Wilcoxon rank sum-test (Pvalue = 0.031 < 0.05)

indicates a statistical significant difference in average distance to health centre between maternal deaths

and maternal survivals. Indeed, the figure 4.19 shows that the median distance to health centre is 5

kilometres for maternal deaths and 4 kilometres for maternal survivals.

Figure 4.19: Maternal mortality status according to the distance between the residence and the health

centre

Kolmogorov-S. = 0.268 (Pvalue = 0.000 < 0.05) W = 150765.5 (Pvalue = 0.031 < 0.05)

Mean Rank : (Maternal deaths = 571 Maternal survivals = 570)
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Ethnic groups

Socio-cultural factors such as ethnicity are generally cited among the distant determinants of maternal

mortality. This study shows through figure 4.20, the different risks of maternal death between ethnic

groups. According to the figure 4.20, the proportion of maternal deaths is 58.97 % among women

from Dioula/Senoufo ethnic group, 52.05 % for Gourmantche/Bissa, 51.61 % for Gourounsi, 51.04 %

for Mossi, 50.94 % for Peulh/Touareg, 48 % for other ethnic groups and 38.78 % among women from

Bobo/Lobi ethnic groups. The Pvalue (0.2439 > 0.05) related to the χ2 test does not show any

evidence of statistical significant relationship between ethnic group and maternal mortality at 95 %.

Figure 4.20: Maternal mortality status according to ethnic groups

χ2 = 7.921 (Pvalue = 0.2439 > 0.05)

Nutritional status

Any woman needs a particular nutritional regime at pregnancy. The quantity and quality of food is

very important for the outcome of a pregnancy both for the mother and baby safety. Results of this

study (figure 4.21) show that the proportion of maternal deaths decrease when women nutritional state

improve. In fact, 43.71 % of women with good nutritional state deceased from maternal causes while

for women with medium nutrition the proportion is 55.78 % and for those with poor nutrition it is 84.81

%.
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Figure 4.21: Maternal mortality status according to the nutritional status

χ2 = 54.089 (Pvalue = 0.000 < 0.05)

The results highlight the important notice that more than 8 out of 10 pregnant women in bad nutritional

state die from maternal mortality. Indeed, this is an important result because in poor countries where

having a regular meal per day is a challenge for many families, the occurrence of any pregnancy could

easily lead to poor nutrition state which could result in death. The knowledge of nutrients in food is

also an important aspect, particularly for pregnant women who need enough equilibrium food in terms

of composition and nutrients such as iron. The bad nutrition state could cause anaemia or lack of

iron which are common fatal problems for pregnant women. Finally, the χ2 test showed a statistical

significant (Pvalue = 0.000 < 0.05) dependency between maternal mortality and women nutritional

state.

Weight

The figure 4.22 presents the relationship between the weight and maternal mortality. The box-plot

supported by kolmogorov Smirnov test (Kolmogorov-S. = 0.098 Pvalue = 0.000 < 0.05) shows that

the weight does not follow a normal distribution (figure 4.22). That is why a non parametric test is

used. In fact, the Wilcoxon Mann Withney test (Pvalue = 0.038 < 0.05) reveals a statistical significant

difference in average weight between maternal deaths and survivals.
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Figure 4.22: Maternal mortality status according to mothers’ weight

Kolmogorov-S. = 0.098 (Pvalue = 0.000 < 0.05) W = 174732.5 (Pvalue = 0.031 < 0.05)

Mean Rank : (Maternal deaths = 568 Maternal survivals = 565)

Height

The figure 4.23 presents the relationship between the height and maternal mortality.

Figure 4.23: Maternal mortality status according to mothers’ height

Kolmogorov-S. = 0.120 (Pvalue = 0.000 < 0.05) W. = 162664 (Pvalue = 0.507 > 0.05)

Mean Rank : (Maternal deaths = 565 Maternal survivals = 563)

The box-plot and kolmogorov Smirnov test (Kolmogorov-S. = 0.098 Pvalue = 0.000 < 0.05) show
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that the height is not normally distributed (figure 4.23). The Wilcoxon Mann Witney test shows that

there is no evidence at 95 % (Pvalue = 0.507 > 0.05) of difference in average height between maternal

death and maternal survivals.

Female Genital mutilation (FGM) status

Female genital mutilation is among emerging factors cited as determinants of maternal mortality. Results

of the EMOC survey (figure 4.24) showed a higher proportion of maternal deaths among women victims

of genital mutilation (53.11 %) than non circumcised women (49.48 %).

Figure 4.24: Maternal mortality status according to the female genital mutilation status

χ2 = 0.649 (Pvalue = 0.421 > 0.05)

This result could mean that women victim of female genital circumcision are less expose to maternal

mortality compared to the others. But, from the hypothesis test, results don’t show any significant

association between maternal mortality and female circumcision at 95 % confidence. In fact the χ2 test

has a Pvalue = 0.421 > 0.05.

Marital status

The figure 4.25 explores the relationship between marital status and maternal mortality. This figure

shows that the proportion of maternal deaths is higher among non married women (52.32 %) than
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married women (49.85 %). Indeed, these results prove that unmarried women have a higher risk

of death from maternal causes than married women. However, the Pearson’s Chi-square test for in-

dependence with Yates’ continuity correction shows no evidence of statistical significant association

(χ2 = 0.2283, Pvalue = 0.6328 > 0.05)) between marital status and maternal mortality at level of

95 % precision. In other words, the observed differences of maternal mortality between married and

unmarried women could be due to chance.

Figure 4.25: Maternal mortality status according to marital status

χ2 = 0.2283 (Pvalue = 0.6328 > 0.05)

Parity

The number of children ever born is mentioned in the literature as an important determinant of maternal

mortality. That is why the analysis took into account the parity as a factor of maternal death (figure

4.26). The kolmogorov Smirnov test (Pvalue = 0.000 < 0.05) indicates that the variable parity doesn’t

follow a normal distribution. Therefore, a non parametric test is performed to compare the average

parity of maternal deaths and maternal survivals. The figure 4.26 shows that half number of women

who died from maternal deaths had in average 2 children, identical for maternal survivals. The Wilcoxon

Mann Withney test (Pvalue = 0.096 > 0.05) reveals a non statistical significant difference of average

parity between maternal deaths and maternal survivals.
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Figure 4.26: Maternal mortality status according to the parity

Kolmogorov-S. = 0.195 (Pvalue = 0.000 < 0.05) W = 153356 (Pvalue = 0.096 > 0.05)

Mean Rank : (Maternal deaths = 571 Maternal survivals = 569)

Women occupation

Women type of work could reflect their income and education level but more importantly the difficulties

related to their availability and ability in taking good care of a pregnancy.

Figure 4.27: Maternal mortality status according to women economic activities

χ2 = 9.724 (Pvalue = 0.045 < 0.05)
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The EMOC data contains grouped categories of occupation that restrict the consideration of many

types of work. The huge number of farmers constraint the analysis to just some few categories of

jobs. Results from the EMOC data (table 4.27) show that the high proportion of maternal deaths are

registered among women involved in farming (52.03 %). After come those who are not working (46.43

%), the trainee-workers (43.24 %) and traders (34.38 %). Finally, the lower proportion of maternal death

is among employee-salary women (25 %). Results of the hypothesis test show that women’ occupation

is statistically significantly associated with maternal mortality (χ2 = 9.724, Pvalue = 0.045 < 0.05).

Partner’s occupation

Issues related to reproductive health necessitate the consideration of women partners as part of the

problem and also the solution. Concerning employment for example, some women are unemployed

but benefit from substantial support from the partner. That is why it is important to check if the

partner occupation does not also influence the risk of maternal deaths (figure 4.28). The Chi-square

test (χ2 = 9.276 Pvalue = 0.025 < 0.05) indicates that partner occupation is statistically significantly

associated to maternal mortality.

Figure 4.28: Maternal mortality status according to the economic activity of the partners

χ2 = 9.276 (Pvalue = 0.025 < 0.05)

Results presented in figure 4.28 showed that women whose partner are working in farms experience

more maternal deaths (54.02 %) than others with partner non employed (49.59 %), trainee (44.17 %)

or employed with salary (36.76 %) . In sum, women with partner who is not working or is involved
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in farming work are at higher risk of maternal mortality than those whose partner is an employee with

salary.

Women education

The figure 4.29 presents the relationship between maternal mortality and women education. Hypothesis

test undertaken with the χ2 test indicates with 95 % confidence that women level of education is not

statistically significantly associated with maternal mortality (Pvalue = 0.3387 > 0.05).

Figure 4.29: Maternal mortality status according to the education level

χ2 = 0.9154 (Pvalue = 0.3387 > 0.05)

Figure 4.29 shows that illiterate women are more exposed to maternal mortality with 50.77 % of maternal

deaths. In opposite, illiterate women are the less exposed with 46.98 % of maternal deaths. The high

risk of maternal mortality among illiterate women confirms our expectation.

Women’ partner education

Previous analysis showed the importance of considering women’s partner characteristics as determinants

of maternal mortality. The figure 4.30 treats the case of women partner education in connexion with

maternal mortality. The figure 4.30 shows that the highest proportion of maternal mortality is among

women with illiterate partners (51.2 %). It appears in the figure that the proportion of maternal deaths
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decreases when the partners education increases. Thus, women whose partner has primary level of

education have 45.45 % of maternal deaths. Women with educated partner at secondary/higher level

have 42.86 %. However, the chi-square test (χ2 = 3.58 Pvalue = 0.167 > 0.05) indicates a non

statistically significant association between maternal mortality and women partners’ education level.

Figure 4.30: Maternal mortality status according to the education level of the partner

χ2 = 3.5799 (Pvalue = 0.167 > 0.05)

Prenatal visits

The increase of the number of pregnant women attending prenatal visits is among the most recommended

actions for maternal mortality diminution. Findings from hypothesis testing based on χ2 test led to a

statistically significant relationship between prenatal visits and maternal mortality (Pvalue = 0.001 <

0.05). As presented in figure 4.31, the smaller proportion of maternal deaths is registered among women

who attended 4 or more prenatal visits (37.34 %). In fact, among women who attended 0, 1, 2 or 3

prenatal visits, 50.19 %, 60.82 %, 50.19 % and 49.43 % deceased from maternal causes respectively.

Therefore, one can conclude that having only one or two prenatal visits are not enough and that could

be a very significant finding of the current study.
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Figure 4.31: Maternal mortality status according to number of prenatal visits attended

χ2 = 18.160 (Pvalue = 0.001 < 0.05)

Medical transfer

The transfer to a health centre is a displacement of a patient from a less equipped health centre to

a better. This practice occupies an important place in the health system in Burkina Faso. Since, all

health centres are not equally equipped in personnel and materials; this option allows treatment of any

illness or complication.

Figure 4.32: Maternal mortality status according to women medical transfer status

χ2 = 29.025 (Pvalue = 0.000 < 0.05)
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The figure 4.32 shows that the high proportion of maternal deaths is accounted among women who have

been transferred to a health centre (55.02 %). In addition, results of this survey shows that 36.94 % of

women who died from maternal causes were not transferred to a health centre. The χ2 test highlighted a

significant dependency between maternal mortality and medical transfer status (Pvalue = 0.000 < 0.05).

From these findings, one is tempted to conclude about medical transfers and the increase of maternal

mortality risk. In fact, it is clear that medical transfers decrease the number of maternal deaths among

women with complications. But, it also depends on the conditions of transfer such that the distance,

condition of roads, etc. Therefore high mortality among women who have been transferred from one

Health centre to another is a critical result of this research and needs in depth analysis by the inclusion

of other covariates in the model.

Type of Health Centre attended before medical transfer

The health centre visited before the medical transfer could inform the situation of the patient at arrival.

Indeed, the health system follows a pyramidal structure which requires patients to start from local health

centre, and if needed, transfer will be made to the tertiary hospitals. This pyramidal structure is not

always respected because some patients go directly to tertiary HC.

Figure 4.33: Maternal mortality status according to the type of HC attended before medical transfer

χ2 = 26.412 (Pvalue = 0.000 < 0.05)

The figure 4.33 indicates the type of health centre visited before transfer and the exposure to maternal

mortality. Thus, it allows us to understand more about the potential impact of the trajectory followed by
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transferred patients in their exposure to maternal death. The figure 4.33 showed that the large proportion

of maternal deaths occurred among transferred patients who were previously attending tertiary health

centre (60.34 %). After comes those who have been transferred from local health centre (53.7 %) and

finally Private Health centre / other (51.85 %). The χ2 test supports a statistical significant dependency

between maternal mortality and type of HC prior to medical transfer (Pvalue = 0.000 < 0.05).

These findings from the figure 4.33 highlights the important risk of medical transfer from local HC,

hence a reality in rural areas where tertiary HC are far. It also points out the deep lack of materials or

professionals practitioners in obstetrical complications at local HC level. Among the tertiary hospitals,

we have also medical transfer related to lack of specific category of health professional, equipment or non

functionality of urgent needed equipment. The high proportion of deaths among women who have been

transferred from tertiary health centre (also called medical health centre) to another tertiary hospital

also prove that this type of transfer is rare and means a very advanced, complicated and critical health

situation of the patient.

Qualification of the person who made the medical transfer

The analysis of the qualification of the person who made the medical transfer comes as complementary

information to understanding the relationship between medical transfer and maternal mortality. The

figure 4.34 presents this relationship.

The proportion of maternal deaths among women who have been transferred is in order of importance

higher when the transfer is made by a physician (68 %), IHO/Other (63.46 %), midwife (57.08 %)

and nurse (56.92 %). The lower proportions of maternal deaths are accounted among women whose

transfer was made by auxiliary midwife or auxiliary nurse (47.04 %). The χ2 test indicates that maternal

mortality is significantly associated with the qualification of the person who made the transfer (Pvalue =

0.000 < 0.05).

Distance of medical transfer

The conditions of medical transfer in Burkina Faso have been discussed previously. The figure 4.38

presents the impact of the distant travelled during medical transfer on the risk of maternal death. Since

the distance of transfer is not normally distributed (Kolmogorov-S. = 0.120 Pvalue = 0.000 < 0.05),

the non parametric Wilcoxon Mann Withney test were undertaken as hypothesis test of difference be-

 

 

 

 



Section 4.2. EMOC DATA Page 128

Figure 4.34: Maternal mortality status according to the qualification of the person who made the medical

transfer

χ2 = 35.934 (Pvalue = 0.000 < 0.05)

tween maternal deaths and maternal survivals regarding the average distance travelled. The test showed

a statistical significant difference in average distance travelled during the medical transfer between the

two groups (W = 77845, Pvalue = 0.002 < 0.05). Indeed, the median distance travelled during the

medical transfer was 45 kilometres for maternal deaths and 30 kilometres for maternal survivals.

Figure 4.35: Maternal mortality status according to the distance of medical transfer

Kolmogorov-S. = 0.120 (Pvalue = 0.000 < 0.05) W = 77845 (Pvalue = 0.002 < 0.05)

Mean Rank : (Maternal deaths = 446.4 Maternal survivals = 395.17)
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Place of delivery

Figure 4.36 displays the proportion of maternal deaths according to the place of delivery. Results of

hypothesis testing indicate a significant relationship between the place of delivery and maternal mortality

status (χ2 = 60.167 Pvalue = 0.000 < 0.05)). From the figure, it appears that the higher proportion

of maternal deaths is among women who delivered at home or on the way to the health centre (49.24

%) followed by women who delivered in tertiary health centre (41.59 %) and those who delivered in a

local health centre (38.33 %).

Figure 4.36: Maternal mortality status according to the place of delivery

χ2 = 60.167 Pvalue = 0.000 < 0.05

Assistance at delivery

The figure 4.37 presents the relationship between maternal mortality and assistance delivery. The

hypothesis test shows a statistically significant association between maternal mortality and assistance

at delivery (χ2 = 65.985 Pvalue = 0.000 < 0.05).

The proportion of maternal deaths is higher among women assisted by a physician (47.42 %) and

lower among women assisted by a midwife/nurse (34.76 %). In fact, midwives and nurses are the

ones in charge of deliveries in health centre, that is why the low risk for women assisted by them is

comprehensive. It is well known that the physician assists women at delivery only in case of very crucial

complications.
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Figure 4.37: Maternal mortality according to the assistance at delivery

χ2 = 65.985 (Pvalue = 0.000 < 0.05)

4.2.2 Multivariate analysis of Health facilities data

The descriptive statistics undertaken in the precedent section highlighted very interesting findings. How-

ever, these results could be bias because of the non consideration of hidden factors. Therefore, the need

of moving one step forward in the analysis by using more sophisticated statistical methods where the

influence of any predictor is controlled by introducing all other covariates in the model. Hence, in the

following section, multivariate logistic regression models are developed to answer this concern. As ap-

plied to the census data, a general logistic regression model is first performed, followed by an additional

forward method to highlight the mechanism through which each significant predictor influences maternal

mortality. After that, models are developed to understand the issue of maternal mortality at regional

level.

4.2.2.1 General logistic regression model

The general logistic regression model introduced all the covariates in one model at country level. Results

from this procedure are presented in table 4.7. The logistic regression model (table 4.7) identified ethnic

group, partner occupation, nutrition, prenatal visits, weight and distance of the transfer as significant

determinants of maternal mortality at 95 %.
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Table 4.7: Results of the general logistic regression model

Estimate Std. Error z value Exp(B) Pr(> |z|)

Ethinc groups (Bobo/Lobi @)

Dioula/snoufo 0.920 0.378 2.432 2.509** 0.0150

Peul/touareg 0.625 0.304 2.059 1.869** 0.0394

Gourmatch/Bissa 0.395 0.370 1.066 1.484 0.2864

Gourounsi 0.730 0.589 1.240 2.075 0.2150

Mossi 0.710 0.276 2.568 2.034** 0.0102

Others 0.921 0.500 1.841 2.512* 0.0656

Place of residence (Rural @)

Urban -0.271 0.259 -1.047 0.763 0.2953

Women Occupation (Farmer @)

Employee-Salary -0.737 0.913 -0.807 0.478 0.4194

Trader -0.267 0.631 -0.423 0.766 0.6721

Trainee-worker 0.348 0.550 0.632 1.416 0.5273

Not working -0.195 0.324 -0.601 0.823 0.5476

Partner occupation (Farmer @)

Employee-Salary -1.079 0.442 -2.442 0.34** 0.0146

Trainee-worker -0.429 0.259 -1.656 0.651* 0.0977

Not working -0.358 0.205 -1.748 0.699* 0.0805

Women education (Not educated @)

Educated -0.126 0.298 -0.423 0.881 0.6723

Partner education (Not educated @)

Primary 0.374 0.424 0.883 1.454 0.3772

Secondary/Higher -0.101 0.349 -0.289 0.904 0.7723

Marital status (Unmarried @)

Married -0.177 0.257 -0.691 0.838 0.4897

Women Nutrition (Good @)

Medium 0.342 0.165 2.070 1.408** 0.0385

Bad 1.615 0.389 4.154 5.029*** 0.0000

Parity 0.000 0.001 -0.729 1 0.4658

Weight -0.024 0.009 -2.811 0.976*** 0.0049

Height 0.000 0.000 -0.022 1 0.9822

Female circumcision (No @)

Yes 0.248 0.224 1.110 1.282 0.2668

Prenatal visits (0 @ )

1 -0.549 0.260 -2.110 0.577** 0.0348

2 -0.590 0.252 -2.342 0.554** 0.0192

3 -0.510 0.253 -2.012 0.601** 0.0442

4+ -0.981 0.287 -3.418 0.375*** 0.0006

Transf to current HC (No @)

Yes -0.653 0.761 -0.858 0.521 0.3910

Distance from residence to HC -0.003 0.005 -0.679 0.997 0.4970

Distance transf from HC 0.006 0.002 2.585 1.006*** 0.0097

Null deviance: 1099.4 on 798 degrees of freedom

Residual deviance: 1017.2 on 767 degrees of freedom

AIC: 1081.2
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Concerning the ethnic group, findings presented in the table 4.7) show that women from ethnic group

Dioula/Senoufo, Peul/Touareg, Mossi and other ethnic groups are more at risk of maternal mortality with

20.5, 1.9, 2.0 and 2.5 times more risk of death than those from Bobo/Lobi ethnic group respectively.

Regarding women’ partner type of occupation, it appears to have significant influence on maternal

mortality. In fact, women whose partner is employee with salary have 66 % (OR=0.34) less risk of

maternal death than those whose partner is involved in farming. The logistic regression model also

reveals that the risk of maternal death increases of 0.98 when the weight increases of one kilogramme

(OR=0.976).

Results of the logistic regression indicate that women nutritional state is an important factor of maternal

mortality (table 4.7). Women in medium nutritional state have 1.4 times more risk of maternal death

than those in a good nutritional state. Women with poor nutrition have 5 times more risk to be victim

of maternal mortality than those with a good nutrition. These results show that women’s nutritional

state has a very strong impact on their risk of death from maternal causes. Prenatal visits appear in

the literature as one of the key factors of maternal mortality in developing countries. In fact, results

of these analyses provided statistical evidence with 95 % confidence that women who attended at least

one prenatal visit are less at risk of maternal death than those who did not attend any prenatal visit.

Compared to women who did not attend any prenatal visits, women who attended 1, 2, 3 or more

than 3 prenatal visits are 42.3 %, 44.6 %, 39.3 %, and 62.5 % less at risk of maternal mortality

respectively (table 4.7). Findings highlighted the importance of the distance of the medical transfer

in the likelihood of maternal death. Indeed, results from the table 4.7 indicates that for every one

additional kilometre in the distance of the medical transfer, the risk of maternal death increases to 1

(OR=1). This finding is very important in the sense that it shows that the transfer to health centre

is important to saving women lives but all depends on the condition of the transfer. In fact, statistics

show that medical transfers are not significant but the distance of the transfer influences negatively the

impact of the medical transfer in maternal mortality. This finding highlighted the importance to bring

health centres closer to the population in order to reduce considerably the distance to health centre.

The distance to health centre can also reduce the risk of maternal mortality if there are proper roads and

transportation means. The general logistic regression model also reveals that some variables included

in the model are not significantly influencing maternal mortality at 95 %. Among these factors are:

the area of residence, women occupation, women education, partner education, marital status, female

genital mutilation, parity and height.
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4.2.2.2 Stepwise logistic regression model for analysis of mechanisms of action

The previous general logistic regression model permitted to identify the determinants of MM. But the

mechanism by which these factors influence maternal mortality is not established. The stepwise logistic

regression should allow us to know if a predictor influences the risk of death directly or indirectly via

other factors. In other words, the stepwise logistic regression could determine the path through which

a given predictor impacts maternal mortality.

The stepwise logistic regression model chosen for this analysis is the forward logistic regression model.

Table 4.8 presented results of the forward logistic regression for the steps where significant changes were

observed in the model.

Findings presented in the table 4.8 show changes in the odds ratios of some ethnic groups when the area

residence (M2), partner occupation (M4), weight (M6), nutritional state (M7), prenatal visits (M9),

transfer to medical health centre (M10) and distance of transfer (M11) are included in the model. In

other words, the influence of the ethnic group on maternal mortality can be disordered according to

this variable. Indeed, The area of residence (M2) and prenatal visits (M9) could eliminate or decrease

the risk difference of maternal deaths between Peul/Touareg ethnic group and Bobo/Lobi, while the

partner occupation (M4), weight (M6) and nutritional state (M7) reinforce the risk difference between

these ethnic groups. The risk difference of maternal mortality between women from Gourmatche/Bissa

ethnic group compared to Bobo/lobi ethnic group is increased by the nutritional state (M7) and could

decrease or be eliminated by prenatal visits (M9). The model M6 and M11 also show that changes

could be made in the difference of maternal mortality risk between women from other ethnic group and

those from Bobo/Lobi ethnic group. An important result from the table 4.8 is that the area of residence

influence maternal mortality through women’ partner occupation. Indeed, the model (M3) shows that

the area of residence become non-significant when women’s partner occupation is included in the model.

In other words, the type of occupation of women’s partner could be the reason why women in urban

and those in rural areas could be differently affected by maternal mortality.
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Table 4.8: Forward logistic regression at country level of analysis

M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11

Ethinc groups (Bobo/Lobi @)

Dioula/snoufo 2.27*** 2.296*** 2.276*** 2.453*** 2.483*** 2.681*** 2.733*** 2.768*** 2.549*** 2.557*** 2.509**

Peul/touareg 1.64** 1.598* 1.547* 1.64** 1.688** 1.772** 1.767** 1.788** 1.57* 1.696** 1.869**

Gourmatche/Bissa 1.714* 1.694* 1.691* 1.728* 1.774* 1.796* 1.915** 1.914** 1.824* 1.765* 1.484

Gourounsi 1.684 1.758 1.714 1.629 1.762 1.874 1.625 1.503 1.82 1.992 2.075

Mossi 1.646** 1.741** 1.719** 1.769** 1.814*** 1.923*** 1.901*** 1.929*** 1.809** 1.891** 2.034**

Others 1.457 1.663 1.9* 2.007* 2.039* 2.271** 2.386** 2.43** 2.638** 2.958*** 2.512*

Area of residence (Urban @)

Rural 1.4** 1.248 1.134 1.211 1.003 0.972 0.991 1.077 0.92 0.763

Women Occupation (Farmer @)

Employee-Salary 0.327* 0.356* 0.358* 0.33* 0.379 0.375 0.387 0.451 0.478

Trader 0.511* 0.465* 0.437** 0.408** 0.475* 0.465* 0.418* 0.499 0.766

Trainee-worker 0.738 0.842 0.844 0.892 1.031 1.021 0.78 0.896 1.416

Not working 0.857 0.85 0.839 0.802 0.737 0.732 0.689 0.701 0.823

Partner occupation (Farmer @)

Employee-Salary 0.517** 0.513** 0.505** 0.494** 0.498** 0.464** 0.471** 0.34**

Trainee-worker 0.747 0.765 0.763 0.726 0.727 0.786 0.762 0.651*

Not working 0.952 0.94 0.863 0.869 0.867 0.908 0.895 0.699*

Women education (Not educated @)

Educated 1.141 1.246 1.281 1.284 1.325 1.249 0.881

Partner education (Not educated @)

Primary 0.851 0.912 0.924 1.04 1.039 1.454

Secondary/Higher 0.828 0.784 0.779 0.765 0.711 0.904

Marital status (Unmarried @)

Married 0.844 0.874 0.876 0.909 0.897 0.838

Parity 1 1 1 1 1 1

Weight 0.973*** 0.974*** 0.975*** 0.975*** 0.976*** 0.976***

Height 1 1 1 1 1

Women Nutrition (Good @)

Medium 1.563*** 1.553*** 1.461*** 1.416** 1.408**

Bad 6.882 6.817*** 6.51*** 6.585*** 5.029***

Female circumcision (No @)

Yes 1.172 1.139 1.14 1.282

Prenatal visits (0 @ )

1 0.656* 0.661* 0.577**

2 0.643** 0.627** 0.554**

3 0.63** 0.617** 0.601**

4+ 0.417*** 0.413*** 0.375***

Distance residence HC 0.999 0.997

Transf to current HC (No @)

Yes 0.502*** 0.521

Distance transf to HC 1.006***
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The influence of women occupation on maternal mortality changes according to their education (M5)

and nutritional state (M7). The education level influences the women occupation which determines

their risk of maternal mortality through the nutritional state. The influence that women nutritional

state has on maternal mortality is increased by the female genital mutilation. In fact, the difference

between women with bad nutritional state and women with good nutritional state is significant when

their circumcision status is taken into consideration (M8).

Concerning the model M11, it reveals that the transfer to health centre influences maternal mortality

through the distance travelled and the prenatal visit influence on maternal mortality can be perturbed by

the distance travelled during a medical transfer. The forward model brought additional explanation about

medical transfer non significance in the general model. In fact, the impact of this factor passes through

the distance travelled for medical transfer. In other words, medical transfer considerably decreases the

risk of maternal death when the distance travelled during the medical transfer is short. The difference

between women who attended one prenatal visit and those who did not attend any could be more

significant if the distance travelled during medical transfer is reduced.

4.2.2.3 Regional analysis model

The regional analysis of maternal mortality started with the presentation of maternal mortality distri-

bution by region of residence. The result presented in table 4.9 shows that regions with higher number

of maternal deaths are registered in the regions of Centre (15.1 %, N=86), Sahel (13.3 %, N=76),

Nord (11.7 %, N=67) and Boucle du Mouhoun (10 %, N=57). Regions with lower number of maternal

deaths are the region of Plateau Central (2.3 %, N=26) and Cascades (2.4 %,N=27). It is important

before any deep analysis of regional risks of maternal mortality, to show the distribution number of

maternal deaths by region.

The regional analysis of maternal mortality is based on two approaches. The first consists to insert the

variable ”region of residence” in the previous general model. Concerning the EMOC data, the inclusion

of region of residence in the model led to no change and no significance for any region. That could have

mean that there is no risk difference of maternal mortality between regions of residence. But, the data

is collected in such a way that the number of maternal deaths and maternal survivals is approximatively

the same. This data as collected could therefore not be able to analyse the risk difference of maternal

mortality between regions.
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Table 4.9: Distribution of maternal deaths by region

Region of residence Maternal survivals Maternal deaths Total

N % N % N %

Centre 86 15.1 86 15.1 172 15.1

Centre-Ouest 25 4.4 26 4.6 51 4.5

Centre-Sud 24 4.2 24 4.2 48 4.2

Plateau Central 13 2.3 13 2.3 26 2.3

Boucle du Mouhoun 57 10.0 57 10.0 114 10.0

Cascades 13 2.3 14 2.5 27 2.4

Hauts-Bassins 40 7.0 41 7.2 81 7.1

Centre-Nord 47 8.2 47 8.2 94 8.2

Centre-Est 26 4.6 26 4.6 52 4.6

Est 52 9.1 52 9.1 104 9.1

Nord 67 11.8 67 11.7 134 11.7

Sahel 77 13.5 76 13.3 153 13.4

Sud-Ouest 43 7.5 42 7.4 85 7.4

Total 570 100.0 571 100.0 1141 100.0
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One of the focuses of this study is the analysis of regional particularities of maternal mortality. The

table 4.10 shows results of regional level comparison of maternal mortality logistic regression models.

For issues related to small number of cases, regional analysis of logistic regression are performed only

for the regions of Sud-Ouest, Centre, Sahel, Nord, Est, Boucle du Mouhoun and Centre-Nord. Other

regions have been merged into the category ”Others”.

Findings from analysis of maternal mortality for each region (table 4.10) show very interesting result.

First, outputs shows that the significant determinants of maternal mortality differ from a region to

another. Women occupation was a significant risk factors of maternal mortality only in the region of

Centre while partner occupation is significant in the regions of Sahel and Est. But, results show that

women who are not working have 70 % less risk of maternal mortality than those who involved in

farming.

From the literature, it appears that the hard work in farms is sometimes causes of complication at

pregnancy or delivery. In Burkina Faso where agriculture is still essentially base on traditional techniques,

women involved in this activity are generally also required to work until the last day of their pregnancy.

That could be an explanation of their higher risk of maternal mortality. Sometimes, complications at

pregnancy find them farms where no one is around to assist them or the assistance come late due to the

long distance or bad road condition from farms to health centre or households. Since poverty is common

among farmers, we can also guess that most of these women live in poor conditions and therefore don’t

have the means to afford modern medications. Partner involved in trainee-work are approximately 75 %

less at risk of maternal mortality than the farmers in the regions of Sahel and Est. Women nutrition and

prenatal visits appear to be a very common cause of maternal deaths. In fact, results of the regional

logistic regression (table 4.10) presented women nutrition as significant risk factors in the regions of

Sud-Ouest, Centre, Sahel, Boucle du Mouhoun and others. In all these regions a bad nutrition increases

the risk of maternal death more than 2 times. Concerning prenatal visits, this predictor was found

significant in the regions of Sud-Ouest, Centre, Sahel, Nord and Centre-Nord. The problem of medical

transfer appears very significant in the regions of Sud-Ouest, Nord and Centre-Nord. It is only in the

region of Sud-Ouest that female circumcision is a significant cause of maternal death. Women victim

of female genital mutilation are 12.9 times more at risk of maternal mortality the non victim.

In brief, findings show that women nutrition is the most common risk factor of maternal mortality.

Only 3 regions out of 13 are not concerned by the impact of women nutrition. Results highlight the

particularity of the region of Sud-Ouest as the only region where female genital mutilation appear as
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very important cause of maternal death (table 4.10).

Table 4.10: Results of logistic regression analysis at regional level using EMOC data

REG 13 REG 1 REG 12 REG 11 REG 10 REG 5 REG8 Others

Women Occupation (Farmer @)

Employee-Salary 0.00 1.51 0.89 0.00 0.00 0.00

Trader 0.85 2.01 0.00 0.00 0.33 3.0E+06 0.00

Trainee-worker 3.7E+08 0.81 0.00 0.00 3.9E+07 6.44 0.00 1.48

Not working 0.59 0.29** 6.77 1.18 0.57 0.00 0.45

Partner occupation (Farmer @)

Employee-Salary 0.20 0.29 1.96 4.94 1.03 0.00 0.79 1.89

Trainee-worker 4.3E+08 1.00 0.12** 0.31 0.15*** 2.44 2.86 0.80

Not working 0.59 2.70* 0.63 1.17 1.57 1.82*

Women education (Not educated @)

Educated 0.00 1.89 0.39 0.34 1.02 1.46 8.23 1.18

Partner education (Not educated @)

Primary 0.00 1.52 3.37 1.19 0.59 0.33 0.63

Secondary/Higher 1.6E+05 0.75 0.34 0.25 0.66 0.21 0.00 0.73

Parity 1.07 1.12 0.90 1.06 1.03 0.99 0.84 1.04

Women Nutrition (Good @)

Medium 3.94* 2.50** 1.48 1.56 0.90 2.51** 1.99 1.51

Bad 304.04*** 3.346* 12.69** 4.60 3.0E+07 5.5E+07 1.2E+09 8.79***

Female circumcision (No @)

Yes 12.97** 1.32 1.09 1.52 1.51 0.40 5.18 1.22

Prenatal visits (0 @ )

1 2.39 0.49 0.85 0.066** 4.06 1.12 0.10* 1.34

2 0.22 1.24 0.345** 0.08** 1.54 0.81 1.84 0.75

3 0.038*** 1.04 0.315* 0.18 0.92 1.22 1.76 0.66

4+ 0.17 0.13** 0.28 0.016*** 0.93 13.57** 0.47

Transf to current HC (No @)

Yes 0.025*** 0.50 0.55 0.30** 0.99 0.25** 0.58*

REG 13=Sud-Ouest, REG 1=Centre, REG 12=Sahel, REG 11=Nord, REG 10=Est, REG 5=Boucle du Mouhoun, REG 8=Centre-Nord

4.3 DHS 2010 DATA

4.3.1 Descriptive analysis of maternal mortality using DHS 2010 data

The descriptive analysis of the DHS data starts with an overview of the data to clarify the understanding

of findings.
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4.3.1.1 Overview of maternal mortality in the DHS 2010

Figure 4.38: Classification respondents’ siblings in the DHS 2010

+Missing data

DHS Burkina Faso 2010

The figure 4.38 presents in form of synthetic scheme the number of siblings classified according to some

criteria. The aim of the figure is to present the data with a focus on the data quality. Hence, the

DHS/MICS 2010 data collected information from a total of 96 731 siblings composed of 48.2 % (46

616) of sisters, 51.6 % of brothers and 0.2 % (162) of unknown gender. Among the female siblings,

18.7 % (8714) was declared dead and 81.3 % (37888) alive with 14 (0.03 %) missing values. More than

1 out of 5 deceased sisters (21.9 %) occurred at reproductive ages against 77.6 % of other age groups.

In addition, 38.2 % of the 15-49 years old sisters deaths occurred 6 years before the surveys. Finally,
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we counted 136 maternal deaths corresponding to 18.6 % of female adult deaths of the last 6 years.

In general, the graph shows a relatively small proportion (less than 5 %) of missing values in general.

The above graph highlights a higher risk of death for female siblings than male at age 15-49 years old.

Indeed, 22 % of sisters deaths occurred during the ages 15 to 49 years against only 19 % for brothers.

Table 4.11: Number of respondent per siblings with their characteristics associated

Number of

Number of respondents per/

Siblings Sisters Brothers Brothers Sisters sisters death Sisters MD Sisters MD

siblings 15-49 15-49 15-49 15-49 15-49 last 6 years

0 263

1 452 2858 2475 4239 4364 1440 319 130

2 783 4071 3906 4393 4289 190 10 3

3 1482 3822 3876 3066 2943 20 2

4 2348 2694 2931 1667 1540 4

5 2748 1383 1709 652 586 3

6 3002 651 768 191 206

7 2302 238 278 49 57

8 1764 74 108 10 13

9 1057 26 25 2 5

10 521 5 6 1

11 248 1 6 1

12 93

13 11

14 8

15 5

Total respondents 17087 15823 16088 14271 14003 1657 331 133

Total siblings 96731 46616 49953 33759 32645 1911 345 136

Mean number of siblings 5.7 2.9 3.1 2.4 2.3 1.2 1.0 1.0

Source: DHS Burkina Faso 2010

The previous figure brought information about the distribution of siblings according to the gender, age,

mortality and years of death. Very important results came out from the figure 4.11. However, the

distribution of the number of respondents per siblings according to some characteristics of the siblings

appear necessary (figure 4.11). The figure 4.11 shows that 263 (1.54 %) respondents declare having no

sibling. In average, the interview declared in average 5.7 siblings. More brothers (3.1 in average) were

declared than sisters (mean=2.9). The gap between the average number of male and female decreases

at reproductive ages. Indeed, an average of 2.3 sisters and 2.4 brothers aged 15-49 have been registered.

More importantly, an average of 1.2 sister 15-49 years old were declared deceased and 1 from maternal
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causes. In fact, only 3 respondents declared 2 sisters victim of maternal mortality while 130 respondents

declared one maternal death.

Figure 4.39: Period of maternal mortality occurrence

DHS Burkina Faso 2010

The figure 4.39 shows that most cases of maternal mortality (48.5 %) occurred after the termination

of the pregnancy and before delivery (27.2 %). The lowest number of maternal deaths occurred during

delivery (24.3 %). This result is very important because it indicates the period of vulnerability for

pregnant women. The higher proportion of maternal deaths after delivery could mean the lack of

monitoring of womens health after delivery or the low attention given to women after birth. Furthermore,

depending on the assistance at delivery, many maternal deaths are consequences of deliveries made in

bad conditions. Abortion, malaria or other diseases are also causes of complications at pregnancy.

Complications at delivery are very complex. Hence, assistance by a health professional is very necessary.

Indeed, when a delivery is not well managed, the outcomes could be the immediate death of the mother,

the baby or both. It can also cause complications which could in turn lead to a death after delivery.

4.3.1.2 Descriptive analysis with cross-tabulation and hypothesis testing

Results from the descriptive analysis performed in DHS 2010 data are presented in the table A.5. These

results highlight very interesting aspects of the problem. In fact, it appears that 5.76 �of women

living in urban areas where victim of maternal deaths while in rural areas, it was 5.14 �. Bivariate
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analysis based on cross-tabulation and χ2 showed that there is no evidence of statistical significant

association (Pvalue = 0.634 > 0.05) between area of residence and maternal mortality at 95 % confidence

interval. Results also indicate that the majority (84.6 %) of maternal deaths concerns non educated

respondents against 15.4 % for educated respondents. The respondent education status and sisters’

maternal death are also not statistically significantly associated according to the Pvalue (0.227 > 0.05)

related to the χ2 test. Regarding the religious belief, analyses show that more than half (55.6 %) of

maternal deaths were among Muslim women after comes 29.6 % among Christian groups and 14.8 % for

other religions. The relationship between religion and maternal mortality proves to be not statistically

significant according to results of the χ2 test (Pvalue = 0.118 > 0.05). The number of children ever

born is also not significantly associated to maternal mortality (χ2 = 8.713, Pvalue = 0.190 > 0.05).

The higher number of sisters victim of maternal deaths are registered for respondents with low (0-

1 with 17.6 %) and high (more than 7 with 20.6 %) number of children ever born. The wealth

index and female circumcision are both not significant factors associated with maternal mortality with

χ2 = 6.180 (Pvalue = 0.186 > 0.05) and χ2
y = 2.151 (Pvalue = 0.142 > 0.05) respectively (table

A.5). The most important number of deceased sisters (76.3 %) from maternal causes was recorded

among circumcised respondents while only 23.7 % was for non circumcised respondents. The χ2 test

reveals a significant association (Pvalue = 0.001 < 0.05) between maternal mortality and women age

groups. Results presented in the table A.5 show that 21.3 %, 19.1 % and 17.6 % of maternal deaths

appeared at age groups 35-39,25-29, 40-49 and 30-34 respectively. However, the proportions of maternal

deaths with 9.6 % and 21.3 % are higher than the proportions of maternal survivals with 3.4 % and

16.0 % for women aged 15-19 and 35-39 respectively. That means that women at young ages (15-19)

and old ages (35-39) are highly exposed to maternal mortality.
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4.3.2 Multivariate analysis of maternal mortality using DHS 2010 data

4.3.2.1 General model of maternal mortality analysis using DHS 2010 data

The general logistic regression performed in the DHS data identified women age groups, respondents’

education status, respondents’ wealth index, respondents’ religion and respondents’ total children ever

born as significant explanatory factors of maternal mortality. Results presented in the table 4.13 also

indicate that respondents’ living condition and area of residence did not contribute significantly to

improve their sisters maternal health. The strongest factor of maternal mortality appeared to be women

in the age interval 40-49 years old with an odds ratio of 0.191. The table 4.13 shows that women

aged 20-24 (OR=0.30%), 25-29 (OR=0.25%), 30-34 (OR=0.20%), 35-39 (OR=0.28%) and 40-49

(OR=0.19%) are plus or minus 80 % less likely to die from maternal causes than those aged 15-19.

Table 4.13 also shows that women with educated sisters are 43 % less at risk of maternal mortality

than those with non educated sisters. This finding highlights the importance of supports in information,

knowledge sharing and advice in reducing maternal mortality. Since the respondents’ living conditions

are not significant, one can conclude that guidance and knowledge are more beneficial than financial

supports. In other words, supports from more knowledgeable sisters are more valuable than the support

from wealthier sister. Women from religion other than Islam and Christianity are 1.7 times more at

risk of maternal mortality than women from Muslim religion. Women who have a sister possessing 2

children (OR=0.39%) or 4 children (OR=0.44 %) have lower risk of dying from maternal causes than

those whose sisters have 7 or more children. In fact, when a woman has 7 or more children ever born,

she can negatively influence her sisters about family planning or pregnancy care taking. Additionally,

women with high number of children ever born (7 or more) are probably old in ages, and thus likely to

be ignorant about good maternal health practices and family planning measures.
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Table 4.12: Description of maternal mortality using DHS data

Area of residence
maternal death Maternal survivals Total

N � N � N �

Urban 40 5.73 6946 994.27 6986 1000

Rural 96 5.14 18574 994.86 18670 1000

Total 136 5.30 25520 994.70 25656 1000

χ2
y = 0.227 (Pvalue = 0.634 > 0.05)

women age group

15-19 13 14.62 876 985.38 889 1000

20-24 20 4.47 4458 995.53 4478 1000

25-29 26 4.39 5895 995.61 5921 1000

30-34 24 4.37 5469 995.63 5493 1000

35-39 29 7.07 4072 992.93 4101 1000

40-49 24 5.03 4750 994.97 4774 1000

Total 136 5.30 25520 994.70 25656 1000

χ2 = 19.583 (Pvalue = 0.001 < 0.05)

Respondents’ education status

Not educated 115 5.60 20421 994.40 20536 1000

Educated 21 4.11 5094 995.89 5115 1000

Total 136 5.30 25515 994.70 25651 1000

χ2
y = 1.462 (Pvalue = 0.227 > 0.05)

Respondents’ religion

Muslim 75 5.00 15587 995.00 15662 1000

Christian 40 5.00 7371 995.00 7411 1000

Other 20 8.00 2479 992.00 2499 1000

Total 135 5.00 25437 995.00 25572 1000

χ2 = 4.268 (Pvalue = 0.118 > 0.05)

Respondents’ childern

0-1 24 6.62 3600 993.38 3624 1000

2.00 14 3.53 3947 996.47 3961 1000

3.00 22 5.50 3981 994.50 4003 1000

4.00 12 3.35 3575 996.65 3587 1000

5.00 16 5.38 2958 994.62 2974 1000

6.00 20 7.42 2677 992.58 2697 1000

7+ 28 5.82 4782 994.18 4810 1000

Total 136 5.30 25520 994.70 25656 1000

χ2 = 8.713 (Pvalue = 0.190 > 0.05)

Wealth index

Richest 27 6.09 4403 993.91 4430 1000

Richer 26 5.32 4857 994.68 4883 1000

Middle 21 4.04 5179 995.96 5200 1000

Poorer 24 4.23 5655 995.77 5679 1000

Poorest 38 6.95 5426 993.05 5464 1000

Total 136 5.30 25520 994.70 25656 1000

χ2 = 6.180 (Pvalue = 0.186 > 0.05)

Respondents’ circumcision status

No 32 6.77 4695 993.23 4727 1000

Yes 103 4.93 20791 995.07 20894 1000

Total 135 5.27 25486 994.73 25621 1000

χ2
y = 2.151 (Pvalue = 0.142 > 0.05)
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Table 4.13: General logistic regression model of maternal mortality using DHS data

Variable/Categories Estimate Std. Error z value Exp(B) Pr(> |z|)

Age groups (15-19 @)

20-24 -1.19028 0.39245 -3.03296 0.3041*** 0.0024

25-29 -1.39973 0.440262 -3.1793 0.2467*** 0.0015

30-34 -1.59407 0.481998 -3.3072 0.2031*** 0.0009

35-39 -1.25597 0.498677 -2.51861 0.2848** 0.0118

40-49 -1.65388 0.525651 -3.14635 0.1913*** 0.0017

Education status (Not educated@)

Educated -0.56533 0.278829 -2.02751 0.5682** 0.0426

Wealth index (Richest@)

Richer -0.64242 0.338911 -1.89553 0.526* 0.058022

Middle -0.70937 0.331713 -2.1385 0.492** 0.032476

Poorer -0.90592 0.335231 -2.70237 0.4042*** 0.006885

Poorest -0.76893 0.306198 -2.51122 0.4635** 0.012032

Area of residence (Urban @)

Rural 0.021745 0.266902 0.081473 1.022 0.9351

Religion (Muslim @)

Christian 0.235551 0.201998 1.16611 1.2656 0.2436

Other 0.530539 0.265 2.002035 1.6998** 0.0453

Total children ever born (6 @)

0-1 -0.7096 0.459411 -1.54459 0.4918 0.122445

2 -0.94185 0.431258 -2.18397 0.3899** 0.028965

3 -0.40712 0.36338 -1.12037 0.6656 0.262556

4 -0.82626 0.387846 -2.1304 0.4377** 0.033139

5 -0.3141 0.341661 -0.91935 0.7304 0.357914

7+ -0.1989 0.305691 -0.65066 0.8196 0.515267

Null deviance: 1685.1 on 25566 degrees of freedom

Residual deviance: 1647.2 on 25547 degrees of freedom

AIC: 1687.2

Source: DHS Burkina Faso 2010
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4.3.2.2 Regional Multivariate analysis of maternal mortality using DHS 2010 data

Table 4.14: Distribution of maternal deaths per region of residence

Maternal mortality status

Region of residence Maternal survivals Maternal deaths Total

N % N % N %

Boucle du Mouhoun 2687 8.7 10 7.4 2697 8.7

Cascades 2061 6.7 11 8.1 2072 6.7

Centre 2958 9.6 9 6.6 2967 9.6

Centre-Est 2231 7.3 3 2.2 2234 7.2

Centre-Nord 2043 6.6 4 2.9 2047 6.6

Centre-Ouest 2665 8.7 13 9.6 2678 8.7

Centre-Sud 1969 6.4 10 7.4 1979 6.4

Est 2563 8.3 19 14.0 2582 8.4

Hauts-Bassins 3093 10.1 13 9.6 3106 10.1

Nord 2397 7.8 9 6.6 2406 7.8

Plateau Central 2039 6.6 11 8.1 2050 6.6

Sahel 1937 6.3 8 5.9 1945 6.3

Sud-Ouest 2091 6.8 16 11.8% 2107 6.8

Total 30734 100.0 136 100.0 30870 100.0

The addition of the variable region of residence in the previous logistic regression model (table 4.15)

did not make important changes in odds ratios of other predictors. Indeed, the variables age groups,

respondent’s education status and number of children ever born are still the same significant variables

with the same values of odds ratio. Concerning the variable region of residence, the result presented

in the table 4.15 considered the region of Est as the reference category. Findings from this table show

that women from Centre-Est (OR= 0.22) and Centre-Nord (OR=0.30) regions have less risk of dying

from maternal mortality than those in the region of Est. This technique only compares all regions to

the region of Est but does not provide any information about the risk of maternal deaths between the

other regions. To reach the target of this study, it was important to perform the same logistic regression

model by changing the reference category of the region of residence.
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Table 4.15: Regional Multivariate analysis of maternal mortality using DHS 2010 data

Variables/categories Estimate Std. Error z value Exp(B) Pr(> |z|)

Age groups (15-19 @)

20-24 -1.15644 0.394566 -2.9309 0.3146*** 0.0034

25-29 -1.3459 0.443729 -3.03315 0.2603*** 0.0024

30-34 -1.51597 0.485932 -3.11972 0.2196*** 0.0018

35-39 -1.14019 0.503674 -2.26375 0.3198** 0.0236

40-49 -1.5437 0.531696 -2.90335 0.2136*** 0.0037

Education status (Not educated@)

Educated -0.55401 0.278767 -1.98736 0.5746** 0.0469

Wealth index (Poorest @)

Poorer -0.71087 0.352801 -2.01494 0.4912** 0.043911

Middle -0.75913 0.340053 -2.2324 0.4681** 0.025589

Richer -0.90177 0.339458 -2.65651 0.4058*** 0.007895

Richest -0.77061 0.308538 -2.49763 0.4627** 0.012503

Area of residence (Urban @)

Rural 0.012035 0.268146 0.04488 1.0121 0.9642

Religion (Muslim @)

Christian 0.096729 0.216259 0.447284 1.1016 0.6547

Other 0.193991 0.315644 0.614588 1.2141 0.5388

Total children ever born (6 @)

0-1 -0.63754 0.462841 -1.37745 0.5286 0.1684

2 -0.89237 0.433433 -2.05884 0.4097** 0.0395

3 -0.36793 0.364274 -1.01004 0.6922 0.3125

4 -0.79975 0.388576 -2.05817 0.4494** 0.0396

5 -0.29174 0.342224 -0.85247 0.747 0.394

7+ -0.21211 0.306715 -0.69156 0.8089 0.4892

Region of residence (Est@)

Boucle du Mouhoun -0.59862 0.40891 -1.46394 0.5496 0.1432

Cascades -0.23075 0.405964 -0.56841 0.7939 0.5698

Centre -0.64827 0.444939 -1.45699 0.5229 0.1451

Centre-Est -1.51041 0.637906 -2.36776 0.2208** 0.0179

Centre-Nord -1.19707 0.563839 -2.12307 0.3021** 0.0337

Centre-Ouest -0.19742 0.373736 -0.52823 0.8208 0.5973

Centre-Sud -0.15631 0.405237 -0.38572 0.8553 0.6997

Hauts-Bassins -0.46261 0.390256 -1.18541 0.6296 0.2359

Nord -0.5063 0.426523 -1.18704 0.6027 0.2352

Plateau Central -0.08685 0.400912 -0.21663 0.9168 0.8285

Sahel -0.45308 0.451103 -1.00438 0.6357 0.3152

Sud-Ouest 0.040558 0.368022 0.110205 1.0414 0.9122

Null deviance: 1685.1 on 25566 degrees of freedom

Residual deviance: 1632.0 on 25535 degrees of freedom

AIC: 1696
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Table 4.16 includes 13 models of logistic regression based on the change of the reference category of

the variable region of residence. Since there is no change about the other variables, we displayed in the

table below (table 4.16) results from the region of residence. When the region of Centre-Est is chosen as

category of reference, the region of Centre-Ouest (OR=3.72), Centre-Sud (OR=3.87), Plateau Central

(OR=4.15), Est (OR=4.53), Sud-Ouest (OR=4.72) present a higher risk of maternal mortality. From

the model 5, it is appearing that women from regions of Est and Sud-Ouest are 3.31 and 3.45 times

more at risk of maternal mortality than women from Centre-Nord region. Women living in Centre-Est

and Centre-Nord regions have respectively 80 % and 70 % less risk of maternal death than those who are

residence in the region of Sud-Ouest. The latter result highlights the higher risk of maternal mortality

in the region of Centre-Est than the region of Centre-Nord. Results of the model 6, model 7 and model

11 are not interpreted because they are repeated in the model 4. Also, results of the model 8 are

included in both model 4 and model 5. The models 1, 2, 3, 9, 10 and 12 are not significant. Meaning

that there is no evidence about the risk of maternal mortality in the regions of Boucle du Mouhoun,

Cascades, Centre, Hauts-Bassins, Nord and Sahel to classify them and compare their level of MM risk

to the others.

Values of the odds ratios in the table 4.16 allows us to rank the region of Centre-Est as the less at risk

of maternal mortality, followed by the regions of Centre-Ouest, Centre-Sud, Est, Plateau Central and

Sud-Ouest. Concerning the region of Centre-Nord, findings show that the risk of maternal mortality

for women living in this region is higher than the risk in the region of Centre-Est and lower than the

region of Est. As mentioned above, there is no evidence allowing us to classify the regions of Boucle du

Mouhoun, Cascades, Centre, Hauts-Bassins, Nord and Sahel. This result is very important for policy

makers and authorities in terms of prioritizing regions and fund allocation. Indeed, the small number of

cases did not permit to perform separated multivariate analysis for each region. But, the inclusion of

the region of residence as predictor in the model rather reveals interesting results.
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Table 4.16: Logistic regression at regional level when changing reference categories

Odds ratios and Significance

Region M 1 M 2 M 3 M 4 M 5 M 6 M 7 M 8 M 9 M 10 M 11 M 12 M 13

R 1 @ 0.692 1.051 2.489 1.819 0.670 0.643 0.550 0.873 0.912 0.599 0.865 0.528

R 2 1.445 @ 1.518 3.59* 2.628 0.967 0.928 0.794 1.261 1.317 0.866 1.249 0.762

R 3 0.952 0.659 @ 2.368 1.731 0.637 0.611 0.523 0.831 0.868 0.570 0.823 0.502

R 4 0.402 0.28* 0.422 @ 0.731 0.27** 0.26** 0.22** 0.351 0.366 0.24** .347 0.21**

R 5 .550 .380 0.578 1.368 @ 0.368* 0.353* 0.30** 0.480 0.501 0.33* .475 0.29**

R 6 1.494 1.034 1.570 3.72** 2.72* @ 0.960 0.821 1.304 1.362 .895 1.291 0.788

R 7 1.556 1.077 1.636 3.87** 2.83* 1.042 @ 0.855 1.358 1.419 0.933 1.346 0.821

R 8 1.820 1.260 1.912 4.53** 3.31** 1.218 1.169 @ 1.588 1.659 1.091 1.573 0.960

R 9 1.146 0.793 1.204 2.851 2.084 0.767 0.736 0.630 @ 1.045 0.687 .991 .605

R 10 1.097 0.759 1.153 2.729 1.995 0.734 0.705 0.603 0.957 @ 0.657 0.948 0.579

R 11 1.668 1.155 1.753 4.15** 3.03* 1.117 1.072 0.917 1.456 1.521 @ 1.442 0.880

R 12 1.157 0.801 1.216 2.879 2.104 0.774 0.743 0.636 1.010 1.055 0.693 @ 0.610

R 13 1.895 1.312 1.991 4.72** 3.45** 1.269 1.218 1.041 1.654 1.728 1.136 1.638 @

R1=Boucle du Mouhoun, R2=Cascades, R3=Centre, R4=Centre-Est, R5=Centre-Nord, R6=Centre-Ouest, R7=Centre-Sud, R8=Est,

R9=Hauts-Bassins, R10=Nord, R11=Plateau Central, R12=Sahel, R13=Sud-Ouest

Source: DHS Burkina Faso 2010

 

 

 

 



Section 4.4. SYNTHESIS AND PARTIAL CONCLUSION Page 150

4.4 SYNTHESIS AND PARTIAL CONCLUSION

This chapter presented the results of the analyses of determinants of maternal mortality at country and

regional level. The analyses were based on three main steps, the bivariate analysis with cross-tabulations

and hypothesis testing and at multivariate level with a logistic regression for the entire country and for

each region separately. All these steps were done on the census 2006 data, the EMOC data 2010 and

the DHS 2010 data. Results have been presented separately for each data set. In fact, each data set

focus in particular risk factors of maternal mortality. Thus, the census data focus more in the impact

of the characteristics of the head of the household and maternal mortality within the members of the

household, the EMOC data is more question of individual factors of maternal mortality base on health

facility source of information and the DHS data concentrates in the influence others biological sisters

can have in the risk of maternal mortality of a woman.

Since the multivariate level of analysis provide more statistically strong results due to the consideration

of control in the model, it is important to focus the summary on these results. The logistic regression

undertaken on the census data showed that the characteristics of the head of the household influence

significantly the risk of maternal mortality. This result constitutes an important finding of this study.

Results indicate that the age, gender, disability status, employment, area of residence and marital status

of the head of the household in addition to the wealth index are the significant predictors of maternal

mortality. Concerning the EMOC data, the multivariate analyses helped to determine the influence of

selected socio-economic and cultural women characteristics on their risk of maternal mortality. Results

of this analysis pointed out the ethnic group, partner occupation, women nutrition, weight, prenatal

visits and distance travelled during medical transfer as the statistical significant determinants of maternal

mortality in Burkina Faso. The DHS data allow the identification of the education status, wealth index,

religion and total number of children of the sisters as significant women risk factors of maternal mortality.

The regional approach of this study showed through the analyses of census and the DHS data that there

is a significant difference of risk of maternal mortality regarding the region of residence. Comparison of

the risks of maternal deaths under the census data allow the following classification of the region from

those with higher risk to those with smaller risk: Boucle du Mouhoun, Cascades, Sahel, Hauts-Bassins,

Sud-Ouest, Centre-Ouest, Centre-Est, Est, Centre-Sud, Centre-Nord, Centre, Nord and Plateau Central.

The DHS data could not make possible the classification of all the 13 regions of the country. However,

results showed that the region of Centre-Est as the less at risk of maternal mortality, followed by the

regions of Centre-Ouest, Centre-Sud, Est, Plateau Central and Sud-Ouest. In addition findings from
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the DHS data showed that the risk of maternal death among women living in the region of Centre-Nord

is higher than the risk of those in the region of Centre-Est and lower than those staying in the region of

Est. As mention above, there is no evidence allowing us to classify the regions of Boucle du Mouhoun,

Cascades, Centre, Hauts-Bassins, Nord and Sahel.

 

 

 

 



5. ESTIMATION AND PROJECTION OF

MATERNAL MORTALITY

5.1 MATERNAL MORTALITY ESTIMATES ASSESSMENT

Capturing maternal mortality with censuses data is quite new in Africa and mostly presented as a

particularity of African 2000 censuses (Hill et al., 2001b). Among the 4 censuses already undertaken

in Burkina Faso (1975, 1985, 1996, 2006), only the census 2006 provided households information

susceptible to estimate maternal mortality level. In all existent national sources of data, the census

2006 is the only provider of maternal mortality estimates for the 13 current administrative regions of

the country. The assessment of maternal mortality estimates consisted on examining the methodology,

data quality and reliability of the technique and results of MM estimates during the census 2006. A

comparison with existent estimates methods and outputs of Burkina Faso and other countries and

particularly in African countries are also taken into consideration. Information from United Nation

agencies are included of the mechanism of assessment. The assessment of maternal mortality estimates

of the census 2006 is made both at national and regional level and improvements proposed.

An assessment of the methodology developed during the census 2006 is the main interest of this section

of the first part of this chapter assigned to maternal mortality estimates.The assessment of the technique

used as well as the output appeared to be an imperative regarding the divergence among the different

existent estimates from different data sources.

5.1.1 Assessment of census data quality

The assessment of maternal mortality start with the data quality. This section presents and investigates

the adequacy of the tools used for the data collection, the data quality and their treatment before the

technique of estimation.

5.1.1.1 Questionnaire

The design of a questionnaire is an important and challenging step in the identification of maternal

deaths by households data collection. Indeed, regarding the complex definition of maternal death, it is
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difficult to accurately capture the phenomenon using a questionnaire. The usual alternative to minimize

the problem of confusion among data collectors or interviewees is the capturing of the phenomenon in

term of pregnancy related deaths. Other existent techniques are difficult to implement with censuses.

Among these other methods, we can also mention the verbal autopsy method where health practitioners

or family members are asked in depth questions about the circumstances, the symptoms or health

professional diagnostics in case a medical certificate of death was delivered (Hill et al., 2001a; Garenne

et al., 2010).

Concerning Burkina Faso census 2006, the questionnaire did not include any specific arrangements,

innovation or instructions about the collection of information related to maternal mortality. In fact,

a component maternal mortality was included in the section of the questionnaire reserved to capture

mortality in general. Instructions were given to census agents to end each interview with this section

of the questionnaire because of the emotional and sensitivity of such questions. In the section of the

questionnaire addressing mortality issues, deaths occurring during the last 12 months are listed per

household and questions are asked about each death. Hence, sex, date of death and age at death was

recorded (Garenne et al., 2010). When the person deceased was a female aged between 10 and 54

years old, additional information were asked to identify the period of death (pregnancy related period or

not). The questionnaire is presented in annex and in previous chapter of this document (methodology

chapter).

Questions as collected during the census 2006 aim to measure pregnancy related deaths as the proximate

of maternal mortality. In sum, no particular instructions was provided to guide interviewers through

these specific questions of maternal mortality known as sensitive and under-declared. To improve the

quality of data related to maternal mortality, we propose among other solutions to consider one of

the recommendation of the Forty-third World Health Assembly in 1990. In fact, it was recommended

during this international forum to include question related to the possession of death certificates in

questionnaires (WHO, 2010). Other additional instructions are needed to improve the data quality

specifically with regards to maternal death.

5.1.1.2 Missing data, erroneous information and duplication cases

The analysis of the census data quality concerned all variables involved in maternal mortality measure-

ment. The table 5.1 shows that the data is relatively good quality in terms of low level of missing
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information (less than 5 %). Concerning the variable ”age at death”, we registered two major problems

impacting the quality of this information.

Table 5.1: Missing data of selected variables in the census 2006

Variables Missing data

During pregnancy 12 (0 %)

During delivery 3 (0 %)

After delivery 7 (0 %)

Age at death 3833 (3 %)

Sex of death 0 (0 %)

Source: Census 2006 data

Some deaths declared maternal related do not have any age associated. Indeed, among the 3 833

missing ages of death in general, we registered 22 missing age for deaths due to maternal causes, 12

during pregnancy, 3 during delivery and 7 after delivery (table 5.1). During the census 2006, these types

of missing cases have been ignored in the estimate process of maternal mortality. In other words, only

maternal deaths with ages declared were taken into consideration.

In addition to the missing ages, the crude information collected by the census 2006 presented 9 cases

of maternal deaths with wrong ages at death. Indeed, the census data contains types of errors where

maternal deaths are declared for ages out of the established range of 10-54 years old. Among the 9

cases registered, 1 case was related to maternal death during pregnancy, 3 during delivery and 5 after

delivery. During the census 2006, no action was also taking for such cases. Indeed, the census 2006

systematically rejected such cases of maternal deaths. In fact, this decision means that the ages at

death are better declared than the cause of death.

Because of the small number of maternal deaths reported, we have a different view about the treatment

given to missing or wrong information related to ages at death. We firmly believe that all deaths

declared as pregnancy related death should be considered as such whatever the age associated is missing

or wrongly declared. That is why, in the present study, we decided to proportionally distribute cases of

missing ages. In other words, we considered in this paper, situations where the age is unknown and the

death is declared as pregnancy related as cases of maternal death.

However, we decided to ignore maternal deaths for women aged less than 10 years because all of the
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9 cases concerned by this situation were maternal deaths with age 0 year old. Indeed, these deaths

wrongly declare at age 0 year are considered as child mortality and therefore cannot be also consider as

maternal deaths even if they are declared as pregnancy related. We also believe that they were confusion

among census agents in making a difference between questions directed to child or mothers in respect

to mortality. We think that they considered the stillbirths as maternal death at age 0 year old. Our

decision is discussable because one could have argue that these deaths are maternal related and the

mistake were introduced during the data input process where 0 year were input instead of 10 years. For

further censuses, attentions should be given to such problem.

In the specific case of the census 2006 data, we considered as maternal deaths at 54 years old, all

maternal deaths wrongly reported 55 years old. Indeed, since it is mentioned in the questionnaire that

questions related to maternal mortality should only concern deaths occurred between 10-54 years old

and since all the maternal deaths at age above 54 years are only found at 55 years old, we have enough

evidence to consider that these are in reality maternal deaths of 54 years old women.

In addition to the age of death, the analysis of the data quality also concerned missing information of

the 3 principal variables directly related to maternal mortality measurement (deaths during pregnancy,

during delivery and 42 days after the termination of delivery). Indeed, the expected answers to questions

about the period of death were supposed to be whether ”Yes” or ”No”. But, the data contain some

cases of ”non responses”. Indeed, some respondents did not mention if the death was pregnancy related

or not.

During the census 2006 process of maternal mortality estimates, all types of missing data have been

ignored. Regarding the statistically rare character of the phenomenon (small numbers of maternal deaths

reported), we suggest to always treat missing information. For the missing cases related to the period

of maternal death, we propose in further census to use, if necessary, imputation techniques such that

Hot deck, cold deck, etc. Such techniques have been used for the census 2001 of South Africa (Garenne

et al., 2010) to input missing data related to maternal deaths. However, in this study, we decided to

not take any action about such missing information for practical reasons. In addition, one can also

suggest that many census agents left empty (missing) the box of the questionnaire instead of circle the

code 2 (No) for cases where the death was not related to maternal causes. Therefore, the use of the

input method should be consecutive to a consensual decision motivated by the report of the census data

collection phase.

It is also important to assess of the quality of some distant variables intervening in the measurement of
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maternal mortality indicators. The census 2006 did not consider or treat for example missing information

of ages of females’ alive and the ages of females’ deaths in general. According to all the argumentations

developed above, we propose for further censuses to proportionally distribute missing information.

In overall, the treatment of missing cases permitted to gain a non negligible amount of around 30 cases

of maternal deaths. The proportional distribution of missing information follows the formula:

nadjα = nα +mis× nα
T −mis

Where:,

T = Total number of observations including the missing

mis = Total number of missing observations

nα = Reported number of observations at age α

nadjα = Adjusted number of observations at age α .

Another important aspect of the data quality is the duplication of maternal mortality cases. Data about

maternal mortality was provided separately for deaths occurring during pregnancy, delivery and after

delivery. But, the systematic summation of those three variables outputs does not provide the total

number of maternal deaths because of probable duplicated cases. Unfortunately, that is what was done

during the census 2006 (Banza Baya and Bonkoungou, 2009). Indeed, this summation induces some

duplicated maternal deaths. In fact, some maternal deaths were reported to occur at the same time in

more than one of the periods: during pregnancy, delivery and after delivery. That is why the census

estimate of maternal mortality is based on 1485 observed maternal deaths aged 10-54 while in this study,

the observe number of maternal deaths is 1286. The difference is very important, about 199 maternal

deaths. Hence, 15 % of maternal deaths were added by duplication. To solve this problem, we propose

to count deaths appearing more than once, in the first period. For example, if the death is reported at

both pregnancy and delivery period, we only considered it as a death during pregnancy. Whatever the

choice made to solve the question of duplications from the data, it does not have any influence in the

estimate since each case should just be counted once.

The data quality can also be extended to fertility variables. Indeed, among variables affecting maternal

mortality level, we have the number of live births during the last 12 months. In fact, the most used

indicator of maternal mortality is the maternal mortality ratio (MMRatio) which is expressed per 100

000 live births. Therefore, the quality of MMRatio can be affected by the quality of fertility data. The
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quality of reported fertility information may negatively influence the observed values of MMRatio. That

is why, this paper tried to assess the number of live births before going any further in the calculation

of maternal mortality ratio. Many indirect methods exist to estimate and adjust fertility using censuses

data. But, the P/F ratio method of William Brass (Hill et al., 1983) is usually applied in developing

countries (Hill et al., 1983). Indeed, during previous censuses of Burkina Faso, the P/F Ratio method

were used as adjustment technique of fertility data. Hence, the same method is applied in this study

using the software PASEX. Indeed, the use of this indirect technique of adjustment is undertaken because

the reported number of live births was importantly under-reported (Dakuyo L. M., 2009). This method

helped us to adjust the number of live births during the past 12 months.

5.1.1.3 Fertility data quality

The P/F ratio technique was used during the analysis of Burkina Faso census 2006 in the calculation of

fertility indicators but not for maternal mortality indicators such as MMRatio (Hill et al., 1983). The use

of the P/F ratio method during the census 2006 was confronted to a certain number of limitations and

constraints. First, the difficulty of using the method for mothers aged out of the interval 15-49 years old.

Secondly, the census used the method separately at national levels and regional levels and distributed

the difference between the 2 adjusted values in a way which could created a problem of harmony in

the analysis of maternal mortality at different geographic subdivision. Base on these main reasons, we

also use the software PAS (Population Analysis spreadsheets (Excel spreadsheets)) and re-adjusted the

number of live births for both mothers aged 15-49 and those aged 10-54 years.

The P/F ratio technique requires the availability of the number of children ever born per age of their

mother (E(α, α + 4)), the number of births during the last 12 months before the census per age of

their mother (B(α, α+ 4)) and the number of women (married or not, capable to give birth or not) per

age group (W (α, α + 4)). αε{10, 15, 20, 25, 30, 35, 40, 45}. The P/F ratio technique is explained in a

section in Annex.

The application of the P/F ratio method adjusted the number of live births from 612840 to 642560 for

mothers aged 15-49 years. That means an increase of 29 720 live births whether 4.8 % of the observe

information. The adjusted number of live births was not used during the estimate process of the census

2006. Indeed, the software PAS does not permit the P/F method for ages out of the range 15-49

years (10-15 years old for example). That is maybe why the census 2006 did not take into account
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the adjusted number of lives births when calculating MMRatio. Nevertheless, it is obvious that the not

consideration of the adjusted number of liver births in the calculation of MMRatio could participate in

the quality of this indicator.

5.1.1.4 Quality of data outputs

The census 2006 data did not contain so many missing cases to justify the use of indirect methods of

maternal mortality measurement. But, the review of collected information presented fragrant incoher-

ences related to the ages and spatial structures and most importantly an obvious non negligible amount

of under reported maternal deaths. Indeed, the report of the census 2006 stated that the data as col-

lected under estimate the level of maternal mortality in Burkina Faso (Banza Baya and Bonkoungou,

2009) without enough explanations. In this section, we are going to bring justifications of the need for

indirect methods and show how under reported is the collected number of maternal deaths.

Table 5.2: Observed Maternal Mortality Ratios for crude and clean data

Observed MMRatio

Age groups MMRatio 1 MMRatio 2 MMRatio 3

15-19 326.1 283.4 235.4

20-24 206.3 178.8 171.3

25-29 210.1 179.4 177.7

30-34 193.5 171.2 172.4

35-39 265.2 231.6 237

40-44 356 305.2 327.9

45-49 231.3 185 216.7

Total 234.6 203.1 196.9

Source:Census data 2006

The table 5.2 put one near to other, the observe maternal mortality ratio when no change is made in

the data collected (MMRatio 1), the observe maternal mortality when the number of maternal deaths is

cleaned from missing data and duplicated cases (MMRatio 2) and finally when the number of maternal

deaths is cleaned from missing data and duplicated cases and the number of live births is adjusted

(MMRatio 3). We cleaned data related to maternal mortality as explained above by first including
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maternal deaths at 55 years old in those of 54 years old. Secondly, we neglected maternal deaths at 0

year old and proportionally distributed maternal deaths with missing ages. Finally, we sorted out the

problem of maternal deaths reported in more than one period (during pregnancy, during delivery or

after termination of the pregnancy). In this process, we also corrected some calculation mistakes mostly

related to age intervals of women at deaths or at birth. The cleaned number of observed maternal

deaths is then used to calculate MMRatio with adjusted (MMRatio 3) and non adjusted number of live

births (MMRatio 2). The comparison between the observe MMRatio obtained from the clean data and

the crude observe estimate shows a huge difference.

The table 5.2 clearly shows the importance of the cleaning data process in maternal mortality estimates.

Indeed, MMRatio decrease from 234.6 to 203.1 when the data is cleaned from missing data and dupli-

cated cases. In fact, solving the problem of missing cases contributes to increase the indicator level. But,

the elimination of duplicated cases led to a important decrease of MMRatio. In addition, we observe

an important decrease from 203.1 to 196.9 maternal deaths to 100 000 live births when we consider

the cleaned number of live births. The level of MMRatio dropped drastically from unclean data (234.6)

to totally clean data (196.9) whether a difference of around 37 points. It is definitely clear that, there

is no compensation between the decrease of the numerator and the reduction of the denominator of

MMRatio. In other hand, a MMRatio of 196.9 is largely under a realistic level in the context of Burkina

Faso comparing to previous or existent estimates. It is obvious that the data as collected need a real

deep adjustment in addition to the cleaning. The analysis of the data quality joined the conclusion of the

census 2006 report about a strong under-declaration of maternal deaths. The use of indirect methods

to adjust the number of maternal deaths and provide more realistic indicators is therefore confirmed.

5.1.2 Adjustment technique of the census 2006

The previous section focusses on the analysis of the quality of data collected. It leads to a high need

of an indirect method to redress collected data. That is what was did during the census 2006 when a

technique has been developed. The indirect technique of the census 2006 is presented in this section,

criticized and improvement proposed.
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5.1.2.1 Presentation of the adjustment technique

The adjustment technique developed during the census 2006 (Banza Baya and Bonkoungou, 2009) is

based on the assumption that a number of maternal deaths should always be lower than the number of

total adult females’ deaths and the assumption of equal proportion of undeclared adult female deaths

and undeclared maternal deaths. In fact, the method consisted to first adjust the number of females

adult deaths (Fd), using the life table produce by the software Mortpack (LIFTB component). By

making the product of the mortality ratio of the life table (MRatio generally noted xmn)) and total

number of females alive (Fa), we obtain the adjusted female death (F̂d).

F̂d = MRatio× Fa

The second step consists to compute the adjustment coefficients of maternal mortality which is only the

undeclared rate of adult females’ deaths aged 15-49 years. Indeed, it is considered that the adjustment

coefficients of females deaths per age and region is the same as the the adjustment coefficients of

maternal deaths. This coefficient responds to the formula:

c =
F̂d

Fd

The coefficient is computed for each age group (α, α + 5) of each region (j). Multiply this coefficient

by the observed number of maternal deaths (Md) led to the adjusted number of maternal mortality

(M̂d) per age group and region.

M̂d = c×Md

Using the adjusted number of maternal deaths (M̂d), we can calculate the adjusted maternal mortality

ratio and adjusted maternal mortality rate and others indicators related. For example, we compute the

maternal mortality ratio (MMRatio) by dividing the adjusted number of maternal deaths (M̂d) by the

number of live births (LB).

MMRatio = 100000× M̂d

LB
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As applied in the census 2006, the adjustment technique creates a slight differences between the ad-

justed MMRatio computed at country scale and those obtained by cumulating the adjusted number

of maternal deaths at regional level. Indeed, during the census 2006, the adjustment coefficients were

applied to adjust maternal mortality for each age group and region and at national level. Such procedure

introduced some noises. Noises are the differences between the adjusted total maternal deaths in the

country and summation of the adjusted number of maternal deaths for all regions. To avoid that, we

propose to proportionally distribute the noises. The noises are also accounted for the differences between

the entire age groups and the summation of all age groups. The same method used to proportionally

distribute missing information is applied to distribute the noises. In other words, we added the adjusted

numbers of maternal deaths per age group to obtain the total adjusted number of maternal deaths per

region and by compiling for all regions we obtain the national redressed number of maternal deaths and

we finally distributed the noises.

5.1.2.2 Assessment of the adjustment technique

One of the strong hypotheses underlying the census 2006 adjustment method is the assumption that the

adjustment coefficient of adult females’ mortality is the same as the adjustment coefficient of maternal

mortality. This assumption implicitly suggests that for every age group of each region, the under reported

rate of adult females deaths is the same as the proportion of under reported maternal deaths. Under this

hypothesis, the proportion of maternal deaths among females deaths remain identical before (observe)

and after adjustment.

c =
F̂d

Fd
=

M̂d

Md

=⇒ PMDF =
Md

Fd
=

M̂d

F̂d

This assumption is seen as the main shortcoming of this method. In fact, we firmly believe that the

proportion of reported maternal deaths among the reported females’ deaths should normally be different

(more probably smaller) to the proportion of undeclared maternal deaths (UMd) among the undeclared

females’ death (UFd). But, in the method developed, it is not the case. Indeed, the demonstration is

made below:
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PMDF =
Md

Fd
=

M̂d

F̂d
(5.1)

Md

Fd
=

Md+ UMd

Fd+ UFd
(5.2)

(Md+ UMd)× Fd = (Fd+ UFd)×Md (5.3)

M̂d

F̂d
=

UMd

UFd
(5.4)

That is why we cited this particular aspect as a weakness of the technique. However, our statement

about the shortcoming of the method is also discussable because it does not stand on an absolute strong

evidence of mistake. Therefore, we continue the assessment of the method through an exam of the

outputs. In fact, the outcome of this technique is going to provide more information about its reliability.

5.1.2.3 Assessment of the outcomes

Base on above sections, the need of using an indirect method to estimate the phenomenon is justified.

However, the assessment of the adjustment technique developed during the census 2006 highlighted

some weaknesses of the technique. Additional assessment focusing in the outputs of this technique is

undertaken in this section.

Figure 5.1: Adjusted maternal mortality ratio of the census 2006 and others estimates

Source: MoH data, census data, DHS data
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The figure 5.1 shows the adjusted level of maternal mortality in Burkina Faso as obtained by the census

2006 in confrontation with existent estimates from others sources and per years from 1975 to 2010. The

figure 5.1 highlights important gaps between levels of maternal mortality provided by different sources

of estimates. Indeed, the comparison with other estimates showed an important under-estimated level

of the census 2006 compare to DHS estimates. In fact, the number of MMRatio were 566 per 100

000 live births in 1991 and 484 in 1998 (INSD and Macro,1998) according to the national demographic

surveys in Burkina Faso. It results a decrease of MMRatio of around 82 points in 7 years. Base on

these estimates we could expect a MMRatio of 388 in 2006 (8 years after 1998) if the same trend is

maintained. The census 2006 estimates MMRatio of 307 for women aged 10-54 and 295.3 for women

aged 15-49 (Banza Baya and Bonkoungou, 2009). Whatever the age interval taken into consideration,

since the maternal mortality ratio in Burkina Faso is deeply below the expected value of 388, we are

able to argue with strong conviction that the level of maternal mortality as estimated during the census

2006 under-estimates the phenomenon. However, the figure 5.1 also lets appear that maternal mortality

estimates provided by the census is the low than the level provided by the DHS. Nevertheless, this level

is closer to estimates provided by the DHS as well as the estimate provided by Hogan et al. (2010) than

those of the United Nation agencies. Globally, this assessment did not bring out strong evidence that

the census value of maternal mortality estimate is acceptable or not, but increase the presumption of a

slight underestimate of the phenomenon.

The assessment of the census 2006 adjustment outputs is still not enough to draw strong conclusion

about the quality of the estimate. In addition, the estimates can present some inconsistencies in the

structure by age or region while the general level do not show any obvious problem. The internal

assessment of the adjusted information focuses on the geographical and age distribution of maternal

mortality ratio. The distribution of maternal mortality by ages as showed in figure 5.2 and 5.3 reveal

that the quality of the data is quite acceptable because maternal mortality ratio should be increasing

from young to old ages in order to have a graph in form of ”J”. Figure 5.2 shows that the distribution

of the adjusted MMRatio is closer to the expected decrease from 15-19 to 20-24 or 25-29 years old and

thereafter the increase until 40-45 years old. However, maternal mortality ratio at old ages, particularly

the last age group 45-49 years could present a problem because lower than MMRatio at 40-45 years old

(figure 5.2).

The figure 5.2 highlighted eventual problems in the data for old age groups. However, there is another

way to assess the quality of maternal mortality data by ages (figure 5.3). The shapes of maternal
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Figure 5.2: Age distribution of census 2006 adjusted MMRatio

Source: Census data 2006

mortality rate and fertility rate by ages are quite similar. That means that the age structure of maternal

mortality is lightly acceptable but still in need of adjustment (figure 5.3). Indeed, the two graphs of

the figure 5.3 were supposed to be identical in shape according the literature. The internal assessment

revealed a need of improvements in the data quality related to the age structure. The age structure

related problem could take source from the lower declaration of maternal deaths at some age groups

(generally the old ages) than others.

Figure 5.3: Comparison of the age distributions for the census 2006 adjusted PMDF and ASFR

Source:Census data

Since the need of information at regional level is very important and information is provided at this scale,

the regional structure of maternal mortality ratio should also be assessed. Indeed, some imperfection

in the data not perceptible at national level appears at regional level. The figure 5.4 showed that the

census 2006 adjustment technique has serious unexpected impacts on the regional structure of maternal
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mortality. Indeed, the figure 5.4 raises a real concern about their regional structure of maternal mortality.

Figure 5.4: Compared distributions of observe and adjusted maternal mortality ratio per age

Source:Census data

Figure 5.4 clearly shows a change in the regional structure of maternal mortality due to the adjustment

of the number of maternal mortality. These changes raise the question of the real geographic structure

of the phenomenon. The adjusted structure of the phenomenon does not obligatory reflecting the quality

of the estimate technique but the new structure of the adjusted MMRatio is more realistic than the

unadjusted. However two important remarks come out and highlight very pertinent facts.

The first point is that the new structure of maternal mortality distribution per region is more acceptable

because closer to previous knowledge and concordant with other development indicators (poverty, avail-

ability of health services, etc) distribution per regions. If the first point comforts the census technique

of estimate, the second point in opposite highlight problems in the adjustment. Indeed, it concerns the

diminution of reported maternal deaths due to the adjustment. This situation is hard to explain prac-

tically because it really means that the observe number of maternal deaths in the region of Sud-Ouest

were over-declared and the adjustment reduce it to the right value. This point makes us suspecting the

technique used to estimate the phenomenon since no clear and acceptable explanation able to justify

such situation has been found.

The internal assessment of maternal mortality data quality confirmed our suspicion about a probable

under-estimation of the census adjusted maternal mortality particularly for some age groups and some
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Figure 5.5: Regional distributions of adjusted MMRatio from Census and Health facilities data estimates

in 2006

Source:Census data

regions of the country. But, the external assessment is an important step to highlight the adequacy of

maternal mortality level in the global picture of countries in the world and particularly in Africa.

Comparison of maternal mortality level with those of others countries in Africa (Table 5.3) reinforces the

need of improving the census methodology of estimating maternal mortality. MMRatio in South Africa

for example was 400 and 237 maternal deaths per 100 000 live births in 2008 (Hogan et al., 2010) and

2010 respectively while Burkina Faso census 2006 provided levels of 307 and 295.3 maternal deaths per

100 000 live births for women aged 10-54 and 15-49 respectively. This result shows an obvious under-

estimated level because all existent estimates lead to a higher level of the phenomenon in Burkina Faso

than in South Africa. For example, WHO (2007b); Hogan et al. (2010) provided MMRatio estimates

of 700 and 332 in Burkina Faso in 2007 and 2010 respectively. These are also reasons contributing to

justify the need of improving the adjustment technique use during the census 2006.

The level of maternal mortality provided by the census is an adjusted estimate base on adjustment

method application to collected information. The root of the adjustment method is mainly for under-

reported recovery. Therefore, problems of quality found in the adjusted maternal mortality level as

published by the census 2006 could derived from the missing information related ages of adults’ fe-
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Table 5.3: Adjusted Maternal Mortality Ratio in Burkina Faso with those of selected African countries

Country \ Years 1990 1995 2000 2005 2010

Burkina Faso 700 560 450 370 300 (190-520)

Togo 620 540 440 370 300 (180-530)

Benin 770 660 530 430 350 (220-600)

Ghana 580 590 550 440 350 (210-630)

Côte D’Ivoire 710 660 590 510 400 (260-680)

Mali 1100 930 740 620 540 (350-930)

Niger 1200 1100 870 720 590 (360-1100)

Senegal 670 590 500 430 370 (230-640)

Gabon 270 260 270 260 230 (130-390)

South Africa 250 260 330 360 300 (150-500)

Morocco 300 230 170 130 100 (62-170)

Source:WHO (2012)

males alive or death and the ages at maternal death and others incoherence related to the age or any

other important variable. That is why we also assessed the estimates of maternal mortality level after

application of the adjustment method on cleaned data.

The application of the same census 2006 adjustment technique on the clean information led to an

adjusted MMRatio of 241.6 maternal deaths per 100 000 live births of mothers aged 15-49 years old.

That means a decrease of 54 points of MMRatio compare to the estimate from the unclean data.

However, this adjusted level of maternal mortality ratio is still far to the reality. Confronted to observe

MMRatio of 196.9 for clean data, the application of the adjustment method developed during the census

2006 in Burkina Faso tends to increase the level of the phenomenon. The doubt about the quality of

this estimate is also reinforced by the distribution of MMRatio per age groups and region. Indeed,

the age distribution of maternal mortality ratio still shows the same problem at old ages as the before.

However, the comparison of maternal mortality age structure and fertility age structure highlighted more

acceptable structure. Indeed, MMRatio and ASFR distributions per age were slightly close to each other.

The next step of the assessment consisted to compare the level of maternal mortality obtained with

some others existent estimates. Most importantly, the use of the census 2006 method on the clean data

 

 

 

 



Section 5.1. MATERNAL MORTALITY ESTIMATES ASSESSMENT Page 168

decreases the observe MMRatio from 107.3 to 104.4 and from 311.9 to 218.6 for the region of ”Centre”

and ”Sud-Ouest” respectively. These reductions of maternal mortality level imputed by the adjustment

confirmed the doubt about the adjustment technique proposed during the census 2006. That is why we

concluded that the uncertainty around the quality of the adjusted level from the clean data is influenced

by the weaknesses of the adjustment technique itself. It is therefore very important to improve the

original technique as used during the census 2006.

5.1.3 Alternative adjustment techniques

The section about the data quality showed imperfection in information collected in terms of under-

report, incoherences, duplicated cases, age and regional structures. Concerning the global under-reported

number of live births, one can make the hypothesis that the missing maternal deaths can be compensated

by the insufficiencies in the number of live births. That is why, it was also important to calculate

MMRatio without any adjustment in the data and examine the value before any further step. The

previous section showed that there is no compensation between the decrease of the numerator and the

reduction of the denominator of MMRatio.

In sum, the data collected from the census 2006 was in real need of cleaning but the estimate technique

also requires improvement. This section explores paths of improvement of estimates in order to provide

better outputs. Unfortunately, there are few existent indirect methods for maternal mortality adjustment.

In fact, the sisterhood method and regression model are not applicable in the case of the census 2006

data. There is a real lack of adjustment methods for census data in term of indirect estimate of maternal

mortality.

In this section, three principal alternative methods have been experienced. Among these methods,

Brass growth balance method and the trend adjustment method and improvement methods of census

adjustment technique. These methods as well as the outcomes of their application on the census data

are presented in the following sections.

5.1.3.1 Brass Growth Balance Method

The method developed by Brass in 1975 to measure the coverage of adult deaths (Hill et al., 1983,

2001a) can be update and use as indirect method of estimate adult female deaths from maternal causes.

This technique has been done during the census of Benin in 1992 (Hill et al., 2001b). We applied this
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method to the census of Burkina Faso in 2006.

Unfortunately, the application of the Brass Growth Balance Method in Burkina Faso census 2006 data

leads to a huge diminution of the observe maternal mortality ratio. The adjustment using the Growth

Balance Method on its both variances of stable and non stable population was not adapted because

led to erroneous and unreliable level of maternal mortality (MMRatio less than 10 maternal deaths per

100000 live births).

The application of Brass Growth Balance Method on Zimbabwe census data 1992 led also to unaccept-

able results (Hill et al., 2001b). During the census of Zimbabwe, they only choose to keep the observed

number of maternal mortality with proportional distribution of missing information rather than using

the Brass Growth Balance Method. Indeed, the method of Brass assumes a mean distribution of deaths

during the period between the two sources of data (previous and current census). That is why this

method is sensitive to rapid changes in the demographic patterns (mortality, fertility and population

growth) during the period separating the different source of data. The non performance of the method

to Zimbabwe census 1992 was explained by the spectacular growth of the HIV epidemic and the impact

on mortality increase during the inter census period (Hill et al., 2001b). In the case of Burkina Faso

census 2006, we can explain this situation by the crucial changes in demographic growth particularly mi-

gration due to the army conflict in Côte d’Ivoire started in 2002. However, the strength of this technique

to adjust maternal mortality level is not contested but the condition of use are very difficult to meet.

This method is included in the software MORTPAK under the module BENHR. The problem with the

component BENHR of MORTPAK is the consideration of ages from the interval 0 to 85 and more years

old. Indeed, this module is originally included in MORTPAK for the estimate of completeness of adult

death base on the age distribution from two censuses and registered deaths by age for the inter-census

period. The use of the software as well as the manual calculation led to the same unrealistic finding.

Description of the method

It is important to present method since a manual calculation of adjusted MMRatio came from these

formulas. In fact, the general formula of the growth rate in closed population is:

r = b− d+ I − E (5.5)
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Where,

b = birth rate

d = deaths

I = Immigrants

E = Emigrants.

When, we consider that migration null sold, that means, I − E = 0, the equation become:r = b − d.

This well known demographic equation usually concerns the entire population of a given space. But, it

can also be used for population of age in open interval. In this case, the births are replaced by birthdays.

In other words, if there is no migration, the growth rate increase depends on the birthdays at the lower

boundary of the age interval. . Let consider a one side open interval age α+ composed of people aged

α or more and let also consider that there is no migration. The above equation becomes:

rα+ = bα+ − dα+ (5.6)

Where,

rα+ = Growth rate at age α or more

bα+ = Birth rate at age α or more and

dα+ = Death rate at age α or more

E = Emigrants.

bα+=Total number of αth birthdays (Bα) divided by the total population at age α or more (Sα+).Bα

is total population in a year entering the ages greater or equal to α. It is the population of an exact

age α.

bα+ =
Bα
Sα+

(5.7)

dα+=Total number of deaths at age α or more (Dα+) divided by the total population at age α or more

(Sα+).

dα+ =
Dα+

Sα+
(5.8)

rα+ = b̆α+ − d̆α+ (5.9)
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b̆α+ = rα+ + d̆α+ (5.10)

where: b̆α+ = Truth birth rate of age α or more. d̆α+ = Truth death rate of age α or more

Considering that their is a linear relationship between the truth death rate and the one obtain by the

crude estimate base on observe information, we can say that:

d̆α+ = λ(α)× dα+ (5.11)

where: d̆α+ = Truth death rate of age a or more. dα+= Observe death rate of age a or more.

λ(α) =
1

µ(α)
=Adjustment factor of adult deaths at age α or above. It can also be interpret as

the missing rate of adult deaths while µ(α) measure the completeness or coverage of adults deaths

registration at age α or above.

b̆α+ = rα+ + λ(α)dα+ (5.12)

The next steps depend on whether we consider the population to be stable or not.

� Stable population

Fertility and Mortality are fixed or ”stable” and age structure does not varied over time periods and the

coefficient of completeness remain the same whatever the age.

In the case of stable population, rα+ = r and λ(α) = λ

Therefore, (3) become:

b̆α+ = r + λdα+ (5.13)

We can compute:

Bα is the total population who age increase from α − 1 to α during the course of year under study.

In other words, it is the set of people who celebrated their αth birthday during this given year. To

obtain the number of these people, we use the mean number of people from the contiguous age groups
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S(α−k,α) and S(α,α+k). If (Hill et al., 1983) proposed the use of the arithmetic mean, (Hill et al., 2001b)

made use of the geometric mean. therefore:

Bα =
1

k
× (S(α−k,α) × S(α,α+k))

1
2 (5.14)

The entry rate at age a, b̆a+ is then:

b̆α+ =
1

k
×

(S(α−k,α) × S(α,α+k))
1
2

Sα+
(5.15)

S(α−k,α), S(α,α+k) and Sα+ are the populations aged between a-k and a in one side and between a and

a+5 in other side while the latter concerned those age a or more.

and

dα+ =
Dα+

Sα+
(5.16)

By substitution in equation (3), we obtain:

1

k
×

(S(α−k,α) × S(α,α+k))
1
2

Sα+
= r + λ

Dα+

Sα+
(5.17)

Once, we computed dα+ and b̆α+, we plot with the same scales bα+ in y-axis against dα+ in x-axis.

Base on the equation (3), we expect to obtain a straight line where the intercept will represent the

growth rate r and the slope the adjustment factor λ. We rarely meet this ideal situation. Therefore,

we tried to find the best fitting line with some confidence intervals. Among all the methods to fit a

straight line to numbers of points, we used the (Ordinal least-squares) OLS method which is the most

popular and the one used for the data of Benin and Zimbabwe.

We evaluate the method by examining the value of r. If the value is trustful, we can conclude that λ

is realistic. Therefore, we compute the adjusted (what we believe as the truth value of) the death rate

by multiplying the observe death rate by λ.

Once, we got Knowing λ, we can calculate:

D̆α,α+k = λ×Dα,α+k (5.18)
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� Not stable population

The Brass Growth Balance Method can be extended to not stable population (Hill et al., 2001b). The

condition of stability is rarely met in developing countries, but in case of non existent data, it can

be apply. When additional information about the population exists from a previous year whatever the

source of data, the stability condition should not be applied. In this case, we fall in the situation of not

stable population.

b̆α+ = rα+ + λ(α)dα+ (5.19)

b̆α+ − rα+ = λ(α)dα+ (5.20)

We can compute:

b̆α+ =
1

k
×

(S1(α−k,α) × S2(α,α+k))
1
2 )

(S1α+ × S2α+)
1
2

(5.21)

and

dα+ =
Da+

(S1α+ × S2α+)
1
2

(5.22)

and

rα+ =
1

t
× loge(

S2α+
S1α+

) (5.23)

The glob formula is found by substituting in the equation (3)

1

k
×

(S1(α−k,α) × S2(α,α+k))
1
2 )

(S1α+ × S2α+)
1
2

=
1

t
× loge(

S2α+
S1α+

) + λ(α)
Dα+

(S1α+ × S2a+)
1
2

(5.24)

Once, we computed dα+, ˘bα+ and rα+, we find λ(α). Knowing λ(α), we can calculate:

D̆α,α+k = λ(α)×Dα,α+k (5.25)
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� Application of the method

da+ = observe death rate of female aged a or more ˘da+ = Truth death rate of female aged a or more

Step 1

Bα =
1

k
× (S1(α−k,α) × S2(α,α+k))

1
2 (5.26)

Step 2

bα+ =
Bα

(S1α+ × S2α+)
1
2

(5.27)

Step 3

rα+ =
1

t
× loge(

S2α+
S1α+

) (5.28)

Step 4

dα+ =
Dα+

(S1α+ × S2α+)
1
2

(5.29)

Step 5

bα+ − rα+ = λ(α)× dα+ (5.30)

bα+ − rα+ = λ(α)× dα+ (5.31)

In the case of the census of Benin and Zimbabwe, they considered λ to be the same at all ages groups.

That means λ(α) = λ.

So:

bα+ − rα+ = λ× dα+ (5.32)

Therefore a graph between bα+ − rα+ and dα+ is used in addition to the OLS method to obtain λ.

Step 6

D̆α,α+k = λ×Dα,α+k (5.33)

5.1.3.2 Improvement technique of the Census 2006 adjustment technique

This study also tries to improve the method developed during Burkina Faso census 2006. In fact,

the method used to estimate maternal mortality during the census 2006 is very comprehensive and
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scientifically consistent but is still suffering from some insufficiencies specially the assumption of the

method. That is why we tried in this section to improve the method using the approaches explained

below.

Approach 1: Improve the adjustment technique from the decrease in reported maternal deaths

In this approach, we applied exactly the same method of the census 2006. But, we decided to not accept

any adjustment coefficient which reduces of the reported number of maternal deaths (Coefficient less

than 1). In fact, when the method of Burkina Faso census 2006 is applied, for some regions and many

age groups, the adjusted number of maternal deaths was less than the reported number of maternal

deaths. That is why, we decided in this approach to keep the observe number of maternal deaths for

each ages group where the adjustment coefficient was less than 1. In other words, we change to 1 all

adjustment coefficient less than 1. In this method, we rejected any diminution of the observed number

of maternal deaths because we do not believe in any over-reported maternal deaths during the data

collection.

This way of improving maternal mortality estimate technique led us to an increase of MMRatio from the

196.9 to the adjusted number of 244 maternal deaths per 100 000 live births (table 5.4). There is also

an increase of MMRatio of about 3 points compare to the adjusted MMRatio using the original census

technique. However, there is no significant change between the new distribution of maternal mortality

Ratio per age groups but this method seems to provide better outputs at regional scales.

At least this approach solves the problem of a decrease of reported number of maternal mortality for

some age groups and regions. Nevertheless, this is not enough because serious problems remain about

the age distribution of MMRatio and the national level of 244.1 maternal deaths per 100 000 live births

which is still far below the general trend of the phenomenon in the country. Collected data shows a

total absence of maternal deaths (zero case of maternal death) for some age groups, generally the age

group 45-49. In such situation, the census 2006 adjustment technique did not make any change in the

collected information because it consisted to a multiplication of observe number by a coefficient. That

is why more improvement was undertaken in the approach 2 to also take into account such situation.
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Table 5.4: Comparison of adjusted MMRatio with the improved census 2006 technique and both ob-

served and adjusted MMRatio from original census technique

Regions Observe MMRatio 1 Adjusted MMRatio 2 Adjusted MMRatio 3

Boucle Du Mouhoun 249.4 292.6 282.2

Cascades 266.9 299.7 290.5

Centre 107.2 104.4 109

Centre - Est 183.1 269.6 253.7

Centre-Nord 159.2 214.9 203.4

Centre-Ouest 236.5 276.3 265.8

Centre-Sud 193.7 204.3 208. 9

Est 168.1 309.7 292.7

Hauts-Bassins 205.2 215.6 220

Nord 167.7 214.9 198.6

Plateau Central 151.8 191.1 172.8

Sahel 256 439.9 414.6

Sud-Ouest 311.9 218.6 312.7

Total 196.9 241.6 244.1

Source: 1.Observe MMRatio for clean data, 2.Adjusted MMRatio with census adjustment technique for

clean data, 3.Adjusted MMRatio with improve adjustment technique for clean data
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Approach 2: Improve the adjustment technique for situation of null reported maternal deaths

This approach 2 tries to improve the estimate of MMRatio by improving both the age distribution and

the regional distribution of the maternal deaths. In the previous approach, we improved an aspect of

the census 2006 method of adjustment. In this one, we are going further by improving an additional

aspect. Indeed, no maternal deaths were collected for the age group 45-49 years old of some regions such

as ”Cascades”, ”Centre” and ”Plateau Central”. This method consisted to attribute to those cases,

the number of maternal deaths of the previous age group (40-44 years old). Thereafter, the census

2006 technique is applied to the data and also taking into consideration the previous improvement

aspect. In this approach, the principal shortcomings of the census 2006 technique are setted up. Results

show an improvement from 244 to MMRatio of 247 maternal deaths per 100 000 live births. The age

distribution presented in the figure 5.6 showed a nice ”J” shape proves of a good age distribution of

maternal mortality.

Figure 5.6: Age distribution of second improved Adjusted MMRatio

Source:WHO (2012)

Despite these improvements on the census 2006 adjustment technique, adjusted level of 247 maternal

deaths per 100 000 live births obtained is also far below. However, there is a strong doubt about the

assumptions of the technique used in 2006. The only remaining convincing reason of such level of the

phenomenon is about the underlined hypotheses of the technique. The research for improvement of the

census technique should necessarily revise the assumption made on the adjustment factor. The approach

3 is therefore established to answer this issue of controversial assumption.
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Approach 3: Improve the adjustment technique for correction of adjustment coefficient

The method of the approach 3 is a continuation of the previous. Indeed, base on the adjusted number of

female deaths (F̂d) and the observe number of female deaths (Fd), we deduce the undeclared number

of female deaths (UFd) as follow:

UFd = F̂d− Fd

It is certain that the undeclared number of maternal deaths is a proportion (p) of undeclared female

deaths. The problem is to find the percentage (p) of undeclared female adult deaths which are due to

maternal causes.

UMd = p× UFd

The approach 2 tries to improve the census 2006 technique by obtaining the proportion of undeclared

maternal deaths among the undeclared adult female. We considered the proportion p (23.2 %, 24.5 %

and 50.2 %) for the age groups 20-24, 25-29 and 30-34 years old respectively in the clean data. Base on

these results, we firmly believe that the national proportion (p) of undeclared maternal deaths among

the undeclared female deaths is between 23.2 % and 50.2 % and more probably the average of 32.6 %

because we believe that the best declarations of maternal deaths concern women aged between 20 to

34 years old. We can also use previous knowledge to approximate this proportion (p). The DHS 1998

of Burkina Faso found that 22 % of females’ deaths between 15 and 49 years old were due to maternal

causes. The DHS 1998 confronted our choice about the proportion (p) of undeclared maternal deaths

greater than the proportion (22 %) of declared maternal deaths. That is why, we choose considered

that, the proportion is p=32.6% [23.2 %, 50.2 %].

This approach served to obtain a reasonable interval of maternal mortality ratio according to the range

of percentage of undeclared maternal death p=[23.2%; 50%]. The formulas below show how to obtain

the adjusted number of maternal deaths once the proportion p is found.

M̂d = Md+ UMd (5.34)

M̂d3 = Md+ p× UFd (5.35)
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Where UMd = p× UFd

In the case of this census, we are almost sure that the percentage of undeclared maternal deaths among

the undeclared adults’ females’ deaths for the national level is between 23.2 % and 50.2 % with a

high probability to be p = 32.6%. In this approach, we have been able to establish at national level

a realistic value of maternal mortality ratio within a sort of confidence interval. In fact, the use of a

unique proportion p = 32.6% for all age groups would have constitute an important limitation of the

method. To avoid that, another step is added to the method.

The ratio between the adjusted number of maternal deaths at national level obtained in this approach

3 (M̂d3) and that obtained in the previous approach 2 (M̂d2) corresponds to a coefficient of correction

(k). By multiplying the coefficient of correction (k) with all adjustment coefficients (c) per age and

region, we obtain a corrected adjustment coefficient (ĉ) which is used to obtained the adjusted number

of maternal deaths per ages and by summation per regions and for the all country.

ĉ = k × c

M̂d = ĉ×Md

Where k =
M̂d3

M̂d2
and c =

F̂ d2
Fd2

Assumptions underlining the adjustment coefficient as proposed by the census 2006 technique under-

estimate the level of the problem. That is why a corrected coefficient is applied to the adjustment

coefficient. This additional improvement of the census estimate method (table 5.5) led to a ”J” shape

of the age distribution of maternal mortality ratio and a maternal mortality ratio of 331 maternal deaths

per 100 000 live births with a confidence intervals of 293 and 402 maternal deaths per 100 000 live

births.

The adjusted maternal mortality ratio of 247.3 (approach 2) as obtained before is out of the confidence

interval [292.6, 401.7]. However, the adjusted maternal mortality level as published in the census 2006

report is within the interval of acceptable estimate. The regional distribution of maternal mortality as

obtained after all improvement made in the census 2006 technique is presented in the table 5.6 below.
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Table 5.5: Age distribution of adjusted MMRatio according to the undeclared proportion (p)

Adjusted MMRatio

Age groups p=23.2 % p=32.6 % p=50.2 % Census 15-49

15-19 321.6 363.4 441.6 271.8

20-24 235.4 266 323.2 199

25-29 260.9 294.7 358.2 220.5

30-34 244.4 276.2 335.6 206.6

35-39 407.7 460.6 559.7 344.6

40-44 512.8 579.4 704.1 433.4

45-49 704.6 796.2 967.5 595.6

Total 292.6 330.6 401.7 247.3

Source:WHO (2012)

The table 5.6 shows that regions with the lower maternal mortality ratios are Centre, Plateau-Central and

Nord with respective values of 170.4, 257.7 and 265.5. In opposition the regions of Cascades, Sud-Ouest

and Sahel have the higher ratio of maternal mortality with 397.8, 418.0 and 554.3 respectively.

Table 5.6: Regional distribution of adjusted MMRatio according to the undeclared proportion (p)

Adjusted MMRatio

Region p=23.2 % p=32.6 % p=50.2 % Census 15-49

Boucle Du Mouhoun 333.9 377.3 458.5 282.2

Cascades 352.1 397.8 483.5 297.6

Centre 150.8 170.4 207.1 127.5

Centre - Est 300.1 339.1 412.1 253.7

Centre-Nord 240.7 271.9 330.5 203.4

Centre-Ouest 314.5 355.4 431.8 265.8

Centre-Sud 247.1 279.2 339.3 208.9

Est 346.3 391.2 475.5 292.7

Hauts-Bassins 260.3 294.2 357.5 220

Nord 235 265.5 322.7 198.6

Plateau Central 228.1 257.7 313.1 192.8

Sahel 490.6 554.3 673.6 414.6

Sud-Ouest 370 418 508 312.7

Total 292.6 330.6 401.7 282.2

Source:WHO (2012)
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To finish, it is clear that whatever the importance of the improvement made in the census 2006 technique,

there is still a lot to improve and particularly the way of obtaining the proportion p. In sum, this method

also needs improvement.

5.1.3.3 Method base trend adjustment

Many sources of information provides maternal mortality estimates. These estimates use different ap-

proaches or techniques of maternal mortality measurement. The estimates are generally largely diverging

but the consideration of the confidence interval shows that the differences are not significant because of

wide confidence interval. However, since the confidence interval are generally large, it makes the task

of data users complicated as well as the decision makers. In addition, this situation compromise the

monitoring of the phenomenon in short and mean terms. Developing new estimates techniques with

more accurate and advance method is important but at the same time occasions more confusion in

this range of maternal mortality levels diverging one to others without a common root of appreciation

or comparison. In this part of the study, we first tried to find a consensus (compromise) between all

existent estimates for the period 1991-2011. Indeed, using the estimates as provided by the different

sources lead to a trend of maternal mortality almost deformed (spar=0.1 in the figures 5.7, 5.8 and 5.9).

That is why we adjusted the estimates using a smoothing technique corresponding to the following code

in R:

smooth.spline(data$Year,data$MMRatio,spar=0.45)

The smoothing technique aims to adjust MMRatio in order to find an acceptable curve which passes

through or near to the maximum of existent information. The figures 5.7, 5.8 and 5.9 show results

of the spline technique for different values of the parameters spar. It appears that the suitable value

of the parameter is spar = 0.6 or 0.5. The smoothed MMRatio are used as a adjusted MMRatio

estimates. The smoothed MMRatio are considered to be more realistic because fall in the confidence

interval of all the original estimates and also and most importantly because providing realistic trend of

the phenomenon.

The main disadvantage of smoothing method is the consideration of different estimates from different

sources responding to different approaches. The final results of this procedure are presented in the table

5.7.
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Figure 5.7: Smooth MMRatio from 1990 to 2006

Source:WHO (2012)

Figure 5.8: Smooth MMRatio from 1990 to 2010 (MMRatio =196.9 in 2006)

Source:WHO (2012)

Figure 5.9: Smooth MMRatio from 1990 to 2010 (MMRatio =307 in 2006)

Source:WHO (2012)
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The table 5.7 presents the estimates of MMRatio as published by the different sources of data but also

the smoothed (adjusted) MMRatio. Hence, the trend of smoothed MMRatio showed a decrease of

MMRatio from 534.6 in 1991 to 463, 371.4, 355.7 and 320 in 2000, 2005, 2006 and 2010 respectively

(table 5.7). The difference with the original estimates is important but not significant because the

smoothed MMRatio is within the confidence interval of WHO (2012) and DHS estimates.

Table 5.7: MMRatio from 1990 to 2010 from all sources of information

Year MMRatio Smooth MMRatio 1 Smooth MMRatio 2 Smooth MMRatio 3

1990 488 552.14 529.88 529.42

1991 566 547.05 535.46 534.63

1995 560 518.83 532.99 531.53

1998 484 481.38 494.53 495.55

2000 456 447.11 457.21 462.92

2003 440 381.73 390.69 408.7

2005 370 329.95 344.8 371.45

2006 196.9/307 302.71 327.19 355.66

2008 332 311.6 333.95

2010 341 309.53 320.18

Source: 1-DHS, 2-Census, 3-UN agencies

The smooth MMRatio 1 is obtained when we considered availability of data up to 2006 with MMRatio

in 2006 corresponding to 196.9. In the Smooth MMRatio 2, we consider that MMRatio has the value of

196.9 in 2006 but this time we have data for 2008 and 2010. Finally for smoothMMRatio3, we consider

all the existent estimates with the value of 307 for 2006 a published in the census report. The smooth

MMRatio 3 provides adjusted values of existent estimates of MMRatio. It is like to consensus found

between these numbers because decrease the divergences among them.

Results of this method led to values of MMRatio varying between 302.7 and 355.6 through 327.2 in

2006, whether an average of 321.03. This estimates of MMRatio fall into the confidence interval of the

previous method.
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5.2 PROJECTION

There is no chance for good governance out of good knowledge of past and current situation and a

good vision and planning for the future. Demographic projection is one of the key ways to ensure a

good planning which is the minimum requirement of a sustainable development. Unfortunately, very

few demographic researches focus on this area. The widely available, accessible and used projections are

those from the United Nations agencies and other international agencies. At national level, it is generally

after each census that population projections are made. However, these projections are restricted to the

population size and composition by age, sex and area of residence.

These projections are not enough to cover the demands of policy makers, planners and other statistics

users regarding the wide range of population issues such as maternal mortality, etc. That is why this

study is initiated to provide projected estimates of maternal mortality in Burkina Faso. One of the

objectives is to serve as guide for projecting maternal mortality level after each census. That is why, we

projected the level of maternal mortality from 2007 to 2050 because the last census in Burkina Faso was

in 2006 and projected the population until 2050. The DHS data for 2010 has sometimes been used to

also interesting to show that the projection need constant updating when data are available. In addition,

update projected maternal mortality level constitute useful guidance for decision makers and important

tools for planners. More importantly, this section touched projection at regional level to serve as an

important instrument of planning the fight against maternal mortality at sub-national or local scale.

5.2.1 Existent national projection: Projection based on subvention

This study is not the first or the only one focussing in maternal mortality forecasting in Burkina Faso.

Documentation review led to an existent projection made by a group of consultants on behalf of the

ministry of health in Burkina Faso. These projections were based on scenarios of the impacts of an

intervention in the cost of delivery in public health centres (subvention of fees related to delivery) on

maternal mortality level. Many critics can be formulated in direction to this projection since it is only

based on a cost-effective method. The projection followed the general equation:

MMt+1 = MMt − ITSB(t,t+1)
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Where:

MMt = Level of maternal mortality at time t

ITSB(t,t+1) = Impact of the total subvention from time t to t+1

The impact of the total subvention is obtained as followed:

ITSB = IDist+ ITer + IC + IOth− ε

Where:

IDist = Impact of eutocic deliveries in District health centres.

ITer = Impact of eutocic deliveries in Tertiary health centres.

ICLa = Impact of cesarian and laparotomy.

IOth = Impact of other Emoc.

ε = Unknown effect linked to environment (10% in 2005 to 15% in 2015)

This method suggests that only reduction of delivery cost influences the decrease of maternal mortality

level. Thus, 3 scenarios about the levels of subvention are made (table 5.8).

Table 5.8: Hypotheses about the level of subvention used in the projection of maternal mortality

Services Hypotheses per level of services

Rate in CFA (H1) (H2) (H3)

ED in district HC 4500 100% 80% 60%

ED in tertiary HC 4500 80% 60% 20%

Caesarean 55 000 80% 80% 80%

Other EMOC 18000 80% 80% 60%

ED=Eutocic delivery HC=Health centres EMOC= Emergency Obstetric Care

Source: de la Santé (2006)

The results of this technique are presented in the graph 5.10. The graph 5.10 shows that the level of

maternal mortality is in the range from 105 to 163 maternal deaths per 100 000 live births according to

the hypothesis in 2015. This level is much more under-realistic if we consider the recent published level

of maternal mortality from the DHS 2010 and the United Nation 2012, confidence interval included.

The second hypothesis (H2) has been adopted the 22 March 2006 by the government of Burkina Faso.

But, the demographic and health survey 2010 provided a level of maternal mortality (341[275−406])
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Figure 5.10: Maternal mortality projection based on health care subvention hypotheses

Source: de la Santé (2006)

far away from what could have been expected (MMRatio=304 in 2010) if we consider the results of

this projection regarding the second hypothesis (H2). In fact, the scenario of the hypothesis H2 for

example suggests a diminution of MMRatio from 484 in 2005 to 122 in 2015. This corresponds to a

diminution of 362 points in MMRatio within 10 years (2005-2015) whether, 74.8 % reduction just by a

subvention on the cost at delivery appear very optimistic when we know the context of the country and

the determinants of maternal mortality.

The technique used to project maternal mortality as shown above is very limited because only based

on hypotheses related to subvention on delivery and present not probable results regarding existent

estimates. In the following sections, various existent mathematics methods and component methods

are used to project maternal mortality in order to make a judgement on a wide range of possibilities.

The mathematical models are the first to be presented.

5.2.2 Mathematics method: Times series model

The mathematical model of projection uses the previous trend of maternal mortality level to determine

the future trend under the hypothesis that the future is a continuation of the past. In the case of
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Burkina Faso, the application of this method faces the problem of data necessary to inform about the

past trend of the phenomenon. All along this study, the causes and consequences of the serious lack of

data in general regarding maternal mortality were repeatedly mentioned. To apply the method of times

series and forecast the level of maternal mortality base on previous trends of the phenomenon, we were

obliged to use interpolation techniques to fill the gap of information needed as inputs of the times series

method. Available data from all sources were used with a preference given to national data.

Among the available sources of data, DHS, census, health facilities data and United Nation agencies are

the main providers of maternal mortality estimates. Since the method used are different from sources

of estimates, we made many attempt of times series projection according the source of information and

period of projection. we made some projections using only data before 2006 and other projections using

updated information such as the DHS 2010 data. In total, Only existent estimates for the period 1991

to 2010 are considered as inputs of the times series technique.

Input: National data sets (1991-2006)

At the end of the census 2006, information was not available for 2007 to 2010. That is why, we

made a forecasting of the level of maternal mortality base on information available from 1991 to 2006.

Information from DHS, census and UN agencies were used simultaneously for these projections as well

as the general projection made at the end of the 2006 census. The graph 5.12 presents the interpolated

and projected MMRatio. Findings illustrated in the figure 5.12 indicates that the level of MMRatio

decreased rapidly from 1991 to 2006.
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Figure 5.11: Interpolated (left figure) and forecasted MMRatio (right figure) from 1991 to 2006 base

on DHS and Census data

Source: de la Santé (2006)

The equation related to the ARIMA (3,1,1) projection is the following:

(1−
3∑

k=1

ρkL
k)(Yt − Yt−1) = (1 + ν1L

1)εt

Yt = (1 + ρ1)Yt−1 + (ρ2 − ρ1)Yt−2 + (ρ3 − ρ2)Yt−3 + (ρ3)Yt−4 + εt + ν1εt−1

Yt = 3.7427Yt−1 − 5.4474Yt−2 + 3.6611Yt−3 − 0.9564Yt−4 + εt + 0.1056εt−1

The decrease is so deep, any combination of ARIMA model parameters led to negative estimates level

of MMRatio before 2050. Only the ARIMA(2,1,2) provided a negative MMRatio after 2020 (table A.7.

All other attempts reach to a negative MMRatio before 2020.

Result of this projection illustrated by the figure 5.12 (crude number in annex) shows that maternal

mortality ratio decreases from 307 in 2006 to 164.5 in 2010, 172.7 in 2015 and 25 in 2020.

Input: DHS, census and UN agencies data for the period 1991-2006

This projection used as inputs the national and international estimates from 1991 to 2006. Inputs have

not been smoothed or adjusted but influence the past trend or maternal mortality and therefore their

projected level.

The equation related to this projection ARIMA (2,1,2) is as followed:
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Figure 5.12: interpolated MMRatio from 1991 to 2006 DHS, census and UN agencies data

Source: 1-DHS, 2-Census

(1−
2∑

k=1

ρkL
k)(Yt − Yt−1) = (1 +

2∑
k=1

νkL
k)εt

Yt = (1 + ρ1)Yt−1 + (ρ2 − ρ1)Yt−2 − ρ2Yt−3 + ν1εt−1 + ν2εt−2 + εt

This projection did not provide estimates until 2050. Indeed, this method leads to negative MMRatio

after 2028 (table Annex A.7). In other words, the projected estimates are not reliable after 2028.

MMRatio levels change from 307 in 2006 to 194.3 in 2010, 212.7 in 2015, 107.7 in 2020 and 3.6 in

2028. These findings show that MMRatio decreases from 2006 to 2012 and increases from 2012 to 2015

before another decreases. This trend of MMRatio appears less probable in the context. In addition, a

drop of MMRatio from 307 in 2006 to 3.6 in 2028 means a 98.9 % decreases in 22 years. The result

is too optimistic and very hard to reach at this stage of the country economical and demographical

growth.

Input: DHS data 1991-2010

In this paragraph, we use data up to 2011. We considered only the DHS data. This is a updated

projection of maternal mortality using only DHS data. Indeed, DHS have the advantages to follow

the same methodology and to be 5 years periodic. Unfortunately, within the period 1991-2010, DHS

estimates of maternal mortality were only available for the years 1991, 1998 and 2010. The graph 5.13

shows the interpolated estimates of maternal mortality covering each year of the entire period 1991-2010
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and the projected estimates until 2050.

The spline smoothing technique in the software R is used to interpolate MMRatio estimates for the

years with missing information. The code corresponding to this procedure is :

spline(x,z,n=20,method="natural")

The figure 5.13 (left) shows the results of the interpolation. In that figure, it clearly appears that

MMRatio decreased continuously during the period 1991-2010. However, two sub-periods come from

this trend. The first from 1991 to 1998 and the second where the decrease was more accelerated

concerns the period from 1998 to 2010 .

Figure 5.13: interpolated MMRatio from 1991 to 2010 base on DHS information and Projected MMRatio

from 2011 to 2050 base on DHS information

Source: DHS Burkina Faso

To project the level of maternal mortality using the times series methods, ARIMA models were used. As

already explained in the methodology section. An auto.arima function exists in R to help in choosing the

best parameters. However, for questions of forecasting results from auto.arima is sometimes not realistic.

In such situation, we make many different combinations to obtain the more acceptable regarding the

reality. In this particular case, we used the auto.arima function to make these projection presented in the

figure 5.13 (right) with values available in the annex table A.8. The code of the auto.arima procedure

used is: auto.arima(as.numeric(zn),seasonal=NULL)

Results of these projections led to a decrease of MMRatio from 325 in 2011 to 40 in 2047. From 2047,
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there is a slight increase from 40.09 maternal deaths per 100 000 live births in 2047 to 43 in 2050. In

sum, the MMRatio decrease from 341 in 2010 to 48.8 in 2040 through 198.4 in 2020 and 100.5 in 2030.

The model of this projection is an ARIMA(2,3,2) presented as followed:

(1−
2∑

k=1

ρkL
k)(1− Ld)Yt = (1 +

2∑
k=1

νkL
k)εt

Yt = 3ρ1Yt−1+(−3−2ρ1+ρ2)Yt−2+(1+3ρ1−3ρ2)Yt−3−(ρ1+3ρ2)Yt−4−ρ2Yt−5+ν1εt−1+ν2εt−2+εt

Yt = −0.03Yt−1 − 2.66Yt−2 − 0.1028Yt−3 − 1.06Yt−4 − 0.3576Yt−5 + 1.6580εt−1 + 0.9909εt−2 + εt

Input: All sources of data with adjusted existent MMRatio

Many sources of information used different approaches to estimate maternal mortality. The estimates

are generally different but the consideration of the confidence interval shows that the differences are not

significant even the confidence interval is also very wide. In this part of the study, we tried to adjust

MMRatio base on existent estimates of MMRatio from all sources for the period 1991-2011. Such

adjustment has been made before, in previous section. But, we made forecasting base on the adjusted

estimates.

Figure 5.14: Smoothed and projected MMRatio from 1990-2010 and 2010-2050

Source: 1-DHS

The main disadvantage of smoothing before projection is that the level of maternal mortality at the

beginning of the projection is different from the existent estimates (even if its falls in the confidence
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interval) and such situation can create confusion among data users who are not expert in the domain.

The annex table 5.14 presents the estimates of MMRatio as published by the different sources of data

but also the smoothed (adjusted) MMRatio. Hence, results of this projection appear more realistic than

the previous choices of inputs. Indeed, it shows that MMRatio decreased from 355.6 in 2006 to 320.18

in 2010, 293.4 in 2015, 272.4 in 2020, 238.7 in 2030, 209.6 in 2040 and 182.1 in 2050. It shows a

continuous decrease up to 2050. In addition, the decrease of 8.3 % within the period 2010-2015 and

43.1 % between 2010 and 2050 appears close to a reachable future. The difference with the original

estimates is important but not significant because the smoothed MMRatio are within the confidence

interval.

Input: Health facilities data for the period 2000-2011

Health facilities data also provides maternal mortality indicators which constitutes an important approx-

imation of the level of maternal mortality. These information are principally relevant in terms of trends

of the phenomenon but not the magnitude. The important is more on its yearly availability. Indeed,

health facilities data are used to calculate the number of maternal deaths per 100 000 parturients in

districts. The ratio maternal deaths per parturients is obtained as followed:

MDPtr = 100000× MD

Ptr

Where:,

MDPtr = Ratio maternal deaths per parturients

MD = Number of maternal deaths

Ptr = Number of parturients

This indicator expresses the total number of maternal deaths of the country compiled at district level

over the total number of parturients of the country compiled at district level.

The trend of maternal mortality per 100000 parturients is marked by a progressive diminution of the

level from 271.6 in 2000 to 175.7 in 2005 and 57.2 in 2011. Results of the forecasting of this indicator

show a continuation in the trend by an important decrease from 56.2 maternal deaths per 100 000

parturients in 2012 to 47.6 in 2020, 38.7 in 2030, 31.4 in 2040 and 25.57 in 2050 (annex table A.11).
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Figure 5.15: Number of maternal deaths per 100000 parturients from 1991 to 2010

Source: 1-DHS

In terms of number, it is difficult to compare the level indicator to those usually used such that MMRatio

or MMRate, etc. However, the forecasting of this indicator highlighted a constant decrease in maternal

mortality level in the country until 2050. In addition, the results presented a level of maternal mortality

in 2011 decreasing from half by 2050 (Annex table A.11). The confidence intervals of these projections

are also very large all along the projection period. Therefore, they provide a large uncertainty around

the true MMRatio of these projections.

5.2.3 Component methods

LiST method

The Lives Saved Tool (LiST) is a module of the software SPECTRUM which target to project child and

maternal mortality in relation with the coverage of interventions in the domain. LiST is a mathematical

model and not a probabilistic model. It also serves in impact assessment. The module LiST requires

other modules of SPECTRUM such that the packages DemProj, FamPlan and AIDS (AIM). The main

inconvenient of making forecasting using the LiST model is the huge number of inputs needed and

generally not available. Fortunately, the software included default values by country for each necessary

input. In this study, the default information were considered for inputs not available.
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� Inputs: Hypotheses of the model

The future level of maternal mortality will obviously depend on the future growth of the population

size specially the number of women in reproductive ages. That is why the LiST model depends on the

packages DemProj and FamPlan. The demographic projection made during the census 2006 also use

the packages DemProj and FamPlan. Therefore, we adopted in this study the baseline hypotheses of

the census 2006 for harmonisation purpose. In fact, this study prove that maternal mortality level could

have been projected after the population census 2006 using the LiST model.

Table 5.9: Baseline assumptions of DemProj and FamPlan

Variables 2007 2010 2015 2020 2025 2030 2035 2040 2045 2050

Mean age childbearing 28.9 28.9 28.9 28.9 29 29 29.1 28.8 28.3 28

TFR 6.2 6 5.6 5.2 4.8 4.4 4.1 3.7 3.3 3

E0 (Females) 57.8 58.8 60.6 62.4 64.1 65.7 67.1 68.6 69.9 70.9

Number of births* 663.1 707.6 776.4 852.7 930.3 1003.7 1065.4 1121.7 1146.8 1145

Deaths total pop* 176.7 177.7 182.7 188.8 196.1 204.3 213.4 224.8 236.9 252.3

Females 15-49 (%) 3.3 3.7 4.4 5.2 6.2 7.2 8.3 9.6 10.9 12.2

*=in 1000

Source: Census 2006 projection

The LiST model principally requires information about the contribution (percentages) of the different

causes of maternal deaths. These inputs constitute the most important assumptions of the projection

base on LiST model. Indeed, these assumptions represent the probability of decease by cause or the

percentage distribution of maternal deaths by proximate causes. The table 5.10 presents available

information from national sources included in the projection model as inputs at origin year of projection.

These assumptions are based in information from health ministry year book 2006. In this projection, we

use as much as possible, national data and only used international data (default values) in case of total

absence of national data. Additional assumptions considered in the projection is displayed in the table

5.10.

In the assumption presented in the table 5.10, malaria alone constitutes alone 25% of causes of maternal

deaths in Burkina Faso while hemorrahage (antepartum and postpartum) cover 26.6 % and abortion

6.7 % .
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Table 5.10: Percentages of maternal deaths by proximate causes at initial year

Causes of maternal deaths Contribution to the general level

Direct causes Percentages

Antpartum hemorrhage 13.3

Postpartum hemorrahage 10.3

Hypertensive diseases of pregnancy 3.9

Sepsis 14.8

Abortion 6.7

Obstructed labor 15.9

Ectopic 2.3

Other direct 6.77

Indirect cause

Malaria 25

Other indirect 1.03

Total 100

Source: 1-DHS, 2-Census, 3-UN agencies
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In addition to these assumptions (inputs) at initial year of projection, more inputs was needed for

this procedure. These additional inputs concern the prediction of interventions levels capable to make

changes in the levels of causes of maternal deaths. For example, it is required the future trend of facility

delivery, malaria case management, abortion incidence ratio, etc. Information needed are several and

were obtained from assumptions base on the past trends, objectives assigned to population or health

programmes in the country, literature or levels of other African countries, UN projection, default values

in the software or simple scenarios about the future. Some of the remaining inputs or assumptions

behind this projection are included in the table 5.11 below.

Table 5.11: Hypotheses of the LiST model

Indicators 2006 2007 2010 2015 2020 2025 2030 2035 2040 2045 2050

Abortion incidence ratio 16 16.3 17.3 18.9 20.4 22 23.6 25.227 26.818 28.409 30

Safe abortion services 18.1 18.9 21 24.7 28.3 31.9 35.5 39.1 42.8 46.4 50

Post abortion manag. 18.9 19.6 21.8 25.3 28.8 32.4 35.9 39.4 42.9 46.5 50

Ectopic preg. manag. 20.3 21 23 26.4 29.8 33.1 36.5 39.9 43.3 46.6 50

Malaria management 31 31.1 33.6 38.2 42.7 47.3 51.8 56.4 60.9 65.5 70

Skilled birth attendance 42.9 54.6 55.7 57.5 59.3 61 62.8 64.6 66.4 68.2 70

Facility delivery 39 39.5 42.3 45.1 48 50.8 53.6 56.5 59.3 62.2 65

Source: 1-DHS, 2-Census, 3-UN agencies

The above table 5.11 presents values of some assumptions under this projection. The abortion incidence

ratio is the number of abortions per 100 live births. Indicators included in this model correspond to

particular definitions important to clarify. Hence, skilled birth attendance (SBA) represents the percent-

age of infants delivered by a skilled birth attendant, safe abortion services represents the percentage of

women who get a safe abortion among those who aborted (vacuum aspiration, medical abortion, etc)

and post abortion case management (Post abortion manag.) is the percentage of women who have had

an abortion who get the appropriate post-abortion case management at a Basic Emergency Obstetric

level. The case management of malaria (Malaria management ) is the percentage of pregnant women

with malaria who are treated for malaria at a clinic or hospital. Including these inputs to the model lead

to interested results presented in the table 5.12.
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� Results: Findings of the model

Table 5.12: LiST projection outputs

Year 2006 2007 2010 2015 2020 2025 2030 2035 2040 2045 2050

MMRatio 307 306 300 292 284 244 235 226 218 209 201

Number of maternal deaths by causes

Antepartum hem. 203 202 201 199 197 161 155 149 132 118 105

Postpartum hem. 277 280 289 306 325 273 279 287 273 261 249

Hyp disease 221 223 232 247 265 209 215 222 221 213 205

Sepsis 222 224 232 248 266 243 253 264 266 260 254

Abortion 136 136 137 139 140 141 140 140 134 125 117

Obstructed labor 174 177 185 199 214 178 185 193 194 189 184

Ectopic 22 22 23 24 26 28 29 31 31 31 31

Other direct 241 244 257 278 302 325 346 370 382 382 383

Malaria 426 432 444 460 477 488 495 503 490 464 437

Other indirect 107 108 114 124 134 144 153 164 169 169 170

Total MD

Hyp disease=Hypertensive diseases of pregnancy, hem=hemorrhage

Source: Census data 2006

At the initial year of projection (2006), MMRatio was 307 maternal deaths per 100000 live births. Under

assumptions presented in above tables, LiST model provided projected MMRatio of 300 in 2010, 284 in

2020, 235 in 2030, 218 in 2040 and 201 in 2050. The reliability of this projection is base on the latest

publication of the UN agencies (2012 estimates) estimating MMRatio to 300 in 2010 .

Other component model

In this method, we gathered information about the determinants of maternal mortality for the period

from 1991-2006. Base on these information, a regression model is developed to link the level of maternal

mortality (dependant variable) and the determinants (independent variables). Similar method is used

by United Nation agencies to estimates and project maternal mortality in the world. In the various

equations UN agencies developed to estimate and project maternal mortality level, the dependant variable

 

 

 

 



Section 5.2. PROJECTION Page 198

considered was Proportion Maternal among Deaths of Females of reproductive age (PMDF) and the

independent variables was General Fertility Rate (GFR), Skilled attendant at birth(SAB) and recently

the Gross Domestic Product per capita (GDP) and proportion of AIDS deaths among total deaths to

women aged 1549 (HIV).

Inspired from the experience of the UN agencies methodology, we incorporated in our model, information

related to MMRatio, TFR, SAB,etc. The choice of variables included in our model is explained in this

section. In addition, the past estimates of these variables are presented as well as there projected values.

Indeed, the projection method base on statistical equation requires past and future estimates of each

predictor in the model.

Values of these indicators are not available for every consecutive years, that is why it was first important

to use an interpolation technique (spline) to fill the missing information and after project the level using

time series methods.

� Inputs of the regression model

– MMRatio or PMDF

The projection model could use whether PMDF or MMRatio as dependent variables, since

information of the values of MMRatio have already been made available in previous sections.

Using PMDF as dependent variable to project maternal mortality level present the main

inconvenient that we will need forecasted numbers of women deaths at reproductive ages

to produce MMRatio. Indeed, MMRatio is the most used indicator of maternal mortality

measurement due to the easy comprehension of this indicator by users. United Nation

agencies used PMDF partly because they publish information about the number of adult

female deaths. Therefore, using PMDF will allow a harmony between their MMRatio and

adult female deaths statistics. In this study, we choose MMRatio as the dependent variable

because of the lack of information about female adult deaths. Projecting PMDF and female

adult deaths will decrease the accuracy of MMRatio projected values.

– TFR

United Nation agencies use GFR as the indicator of fertility in their projection regression

model of maternal mortality level. This indicator presents the main advantage of being

available for a larger number of countries compare to other indicator of fertility. Unfortu-

nately, GFR is very sensitive to changes in age structure, expose to the quality of data.
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The total fertility rate is well known to be a better indicator of fertility measurement since

it is less affected with the age structure. The same methods as previously have been used

to interpolate and project the level of maternal mortality.

Figure 5.16: interpolated TFR from 1991 to 2006 and projected trend from 2007 to 2050

Source: 1-DHS, 2-Census, 3-UN agencies

Source: DHS-BF 1991, 1998, 2003, 2010

The interpolated and projected values of TFR have been included in the table A.14 below.

The number of children per women is continuously reducing from 7.3 in 1991 to 6.8 in 1998

and 6.2 in 2006.

Because the aim of this study is to estimate and project the level of maternal mortality in the

country where TFR and GFR are provided by the same sources of information, TFR could

be a good indicator to use as indicator of fertility. In this context there is no need to choose

GFR instead of TFR because of the lack of data. Outputs of the census 2006 includes the

population projection made under hypotheses of future values of TFR. Results of the TFR

projection using the times series method does not differ significantly to those of the census

2006 projection. To be consistent with the population projection of the census 2006, we

kept TFR of the censens projection.

– Assistance at delivery: Household survey data

The assistance at delivery or skilled birth attendances or health facility deliveries are indica-

tors of measuring professional support needed at delivery. In this section we used estimates
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provided by households surveys because they follow the same definition of skilled birth atten-

dance at delivery. The outputs presented in the graph 5.17 and table A.15 below highlight an

increasing trend of delivery assisted. Indeed, deliveries under skilled birth attendants passed

from 31 % in 1998 to 53.5 % in 2006 and 67 % in 2010.

Figure 5.17: interpolated delivery assistance from 1994 to 2006 and projected trend from 2007 to 2050

Source: 1-DHS, 2-Census, 3-UN agencies

In the annex table A.15, it is shown the interpolated and foretasted levels of the assistance

at delivery. The percentage of assistance at delivery grows every year. From 77.9 % in 2015

it reaches 83.6 % in 2020, 87.4 % in 2030 and 88.2 % in 2040 and 88.38 % in 2050 (table

A.15).

– Assistance delivery from MoH estimates

Publications of the Ministry of health for the period ulterior to 2004 considered as the number

of assisted deliveries only births occurring in a health facility excluding assistance from trained

traditional births attendants. Before 2004, the trained traditional births attendants was

included in the number of skills birth attendants. The main difference between the assistance

delivery ratio provided by the household surveys and those of the health ministry is the

denominator of the indicator. Indeed, the first use the total number of deliveries and the

second, the expected deliveries. The assistance delivery ratio from the health ministry is

defined as:

AstDelRatio =
AstDel

ExpDel
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Where:,

AstDel = Number of assisted deliveries

ExpDel = Expected number of deliveries

Until the census 2006, the ministry of health were calculating the number of expected deliv-

eries as 4.6 % of the population (Pop), corresponding to the formula:

ExpDel =
4.6

100
× Pop

But, after the census 2006, the way of calculating the expected number of deliveries was

updated following the formula:

ExpDel = GFR∗ ×W15−49

Where:,

GFR∗ = Corrected GFR or the number live births and still births (proxi of the number of deliveries)

over the number of women 15-49 years old

W15−49 = Number of women at reproductive ages, 15 to 49 years old

Results of interpolated assistance deliveries are presented in the graph A.4. The changes

made in the definition of assisted delivery influenced the trend of assistance delivery ratio as

appearing in the graph A.4.

Estimates of assistance delivery ratio using health facilities data and those provided by house-

hold surveys are very close.

From 2005, we can see a continuous increase in the assistance delivery ratio A.4 passing

from 36.7 % in 2005 to 76 % in 2010, 83.8 % in 2015, 87.8 % in 2030 and 88 % in 2050

(table A.16).

– Theoretical mean radius

� Application of the method

We first have to standardize the predictors before their inclusion in the model. The formula of the

standardization is given as followed:

X = (X − X̄)/Std(X)
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Figure 5.18: interpolated delivery assistance from MoH data 2000 to 2011 and projected trend from

2012 to 2050

Source: 1-DHS, 2-Census, 3-UN agencies

Figure 5.19: interpolated delivery assistance from MoH data 2000 to 2011

Source: 1-DHS, 2-Census, 3-UN agencies
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Figure 5.20: projected TMAR from MoH data 2011-2050

Source: MoH data

Where: X is the predictor, X̄ the mean of X and Std(X) the standard deviation of X for the period

before the projection.

Only three variables were introduced in the model: the assistance at delivery (SBA), total fertility rate

(TFR) and theoretical mean radius (TMR). Each of these variable have been standardized as well as

the MMRatio used as dependant variable. The final model can be written as follow:

MMRatios = TFRs + TMRs + SBAs

The final result is given in the following table.

Results of the self component show a fluctuation in the level of MMRatio. this result is not better

than the previous methods. It is also because the method did not incorporate many predictors such as

poverty. In fact, data related to poverty are not consistent and are coming from many sources. Again,

the data is a time related data so, the normal linear regression presents some bias. However, a dynamic

linear regression could not also work because information are just available for 10 years and are even

interpolated using Spline. Thus the data will strongly depend on the previous value of the dependant

variable and time than the predictors. In this situation, the expert opinion about the trend of each

independent variable could have been the best solution.
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Table 5.13: Some results of the self component method application

Years MMRatio

2008 303.50

2009 288.77

2010 291.84

2011 269.65

2012 259.07

2013 254.30

2014 255.31

2015 249.07

2016 259.73

2017 274.48

2018 280.53

5.2.4 Regional projection base on mathematical method

Among all national sources of data, only the census 2006, the DHS 2010 and the health ministry data

provide regional estimates of maternal mortality estimates in Burkina Faso. Estimates from the census

2006 and DHS 2010 are not enough to determine the trend of maternal mortality at regional level and

project using times series method. However, estimates from health facilities are available every year at

regional level. These estimates could have been used to make a regional forecasting if they were reliable

in terms of distribution of MMRatio. Therefore, standardize repartition of regional MMRatio is applied

on mathematical and component methods of projection outputs. National results of mathematical

and components methods of maternal mortality forecasting are going to be distributed between the

regions according to 2006 census findings The third method consisted of standardizing the repartition of

MMRatio by region base on the census 2006 estimates and make a distribution of the national projection

of MM on the basis of the standardized regional repartition of maternal mortality level. The times series

models equation obtain at national level could be used to project MMRatio at regional level for future

projection purpose.

 

 

 

 



Section 5.2. PROJECTION Page 205

The following formula is used as distribution method of maternal mortality level per region:

MM(r = R, t) =
1

Λ(r = R)
×

13∑
r=1

MM(r = R, t)

Where:,

MM(r = R, t) is the level of maternal mortality in a given region R at time t and Λ(r = R) is the

coefficient of distribution which does not change per time t. It depends only on the region R.

Λ(r = R) =

13∑
r=1

MM(r, t = t0)

MM(r = R, t = t0)

Where: t0 is the year of projection for which information is available, in our case t0 = 2006

The application of the above describe method reaches to a distribution coefficient of 2.166 for the

region Centre, 1.238 for the Centre Nord region, 1.231 for the Plateau Central and 1.167, 1.141, 1.076,

1.070, 0.953 for the regions of Nord, Centre-Sud, Sud-Ouest, Hauts-Bassins and Centre-Est respectively.

Concerning the regions of Boucle du Mouhoun, Cascades, Centre-Ouest, Est and Sahel the coefficients

was 0.899, 0.813, 0.809, 0.785 and 0.515 respectively. Since the coefficient of distribution does not

change per year, this method is base on an assumption of stability regarding the general level of maternal

mortality. In other words, regions the less affected are going to remain less affected over the time period

of projection.

The coefficients are going to be the same use for the mathematical and LiST method of projection. If

regional estimates were existing for the DHS 2010 or another census (1996 for example), we could have

made the coefficient dynamic over time and could have also make it change according to the method

of projection. It is also important to notice that this technique of redistribution of the country level of

a given phenomenon is frequent specially when there is a lack of data.
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Mathematics methods

The use of the mathematical model showed that the consideration of both national and international

estimates was providing the more acceptable projection of maternal mortality till 2050. That is why,

the regional application just focusses in the smoothed estimates of national and international estimates.

That is why a kind of increase appear between 2006 and 2010. But, in reality, the estimate of MMRatio

2006 using this method is not 307. However, the distribution coefficient is base on the 2006 census

result. That why the table 5.14 presented estimate of the census for the year 2006. In general this

model provide a minimum MMRatio of 84 for the region Centre in 2050 and a maximum of 353.8 for

the Sahel region in 2050 while the national estimate is established at 182.

Table 5.14: Regional estimate base on outcome from the mathematical model

MMRatio
Year

2006 2010 2015 2020 2025 2030 2035 2040 2045 2050

Country 307 320 293.4 272.39 254.64 238.74 223.9 209.67 195.78 182.08

Centre 141.7 147.7 135.4 125.7 117.5 110.2 103.3 96.8 90.4 84.0

Centre Nord 247.9 258.4 236.9 220.0 205.6 192.8 180.8 169.3 158.1 147.0

Plateau Central 249.4 260.0 238.4 221.3 206.9 193.9 181.9 170.3 159.0 147.9

Nord 263.0 274.1 251.3 233.4 218.1 204.5 191.8 179.6 167.7 156.0

Centre Sud 269.0 280.4 257.1 238.7 223.1 209.2 196.2 183.7 171.5 159.5

Sud Ouest 285.4 297.5 272.8 253.2 236.7 221.9 208.1 194.9 182.0 169.3

Hauts Bassins 286.9 299.0 274.2 254.6 238.0 223.1 209.2 195.9 183.0 170.2

Centre Est 322.0 335.6 307.7 285.7 267.1 250.4 234.8 219.9 205.3 191.0

Boucle du Mouhoun 341.6 356.1 326.5 303.1 283.3 265.6 249.1 233.3 217.8 202.6

Cascades 377.3 393.3 360.6 334.8 313.0 293.4 275.2 257.7 240.6 223.8

Centre Ouest 379.5 395.6 362.7 336.7 314.8 295.1 276.8 259.2 242.0 225.1

Est 390.8 407.3 373.5 346.7 324.1 303.9 285.0 266.9 249.2 231.8

Sahel 596.5 621.8 570.1 529.3 494.8 463.9 435.0 407.4 380.4 353.8
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List methods

The LiST model also shows that the region of Centre (MMRatio=92.8 in 2050) and the region of Sahel

(MMRatio=390.5 in 2050) are also the region the less and highly influence by Maternal mortality. The

additional information is that the region of Centre is going to be under the line of 100 maternal deaths

per 100 000 live births while the region of Sahel will be above 300 maternal deaths per 100 000 live births

and other regions such that Est (MMRatio=255.9 in 2050), Centre-Ouest (MMRatio=248.5 in 2050),

Cascades (MMRatio=247.0 in 2050), Boucle du Mouhoun (MMRatio=223.7 in 2050) and Centre-Est

(MMRatio=210.8 in 2050) are still going to have MMRatio level beyond 200 maternal deaths per 100

000 live births.

Table 5.15: Regional estimate base on outcome from the LiST model

MMRatio
Year

2006 2010 2015 2020 2025 2030 2035 2040 2045 2050

Country 307 300 292 284 244 235 226 218 209 201

Centre 141.7 138.5 134.8 131.1 112.6 108.5 104.3 100.6 96.5 92.8

Centre Nord 247.9 242.2 235.8 229.3 197.0 189.8 182.5 176.0 168.8 162.3

Plateau Central 249.4 243.7 237.2 230.7 198.2 190.9 183.6 177.1 169.8 163.3

Nord 263.0 257.0 250.1 243.3 209.0 201.3 193.6 186.8 179.0 172.2

Centre Sud 269.0 262.9 255.9 248.8 213.8 205.9 198.0 191.0 183.1 176.1

Sud Ouest 285.4 278.9 271.5 264.0 226.8 218.5 210.1 202.7 194.3 186.9

Hauts Bassins 286.9 280.4 272.9 265.4 228.0 219.6 211.2 203.7 195.3 187.8

Centre Est 322.0 314.7 306.3 297.9 255.9 246.5 237.0 228.7 219.2 210.8

Boucle du Mouhoun 341.6 333.8 324.9 316.0 271.5 261.5 251.5 242.6 232.6 223.7

Cascades 377.3 368.7 358.9 349.0 299.9 288.8 277.8 267.9 256.9 247.0

Centre Ouest 379.5 370.8 361.0 351.1 301.6 290.5 279.4 269.5 258.4 248.5

Est 390.8 381.9 371.7 361.5 310.6 299.1 287.7 277.5 266.0 255.9

Sahel 596.5 582.9 567.4 551.8 474.1 456.6 439.1 423.6 406.1 390.5
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5.3 SYNTHESIS AND PARTIAL CONCLUSION

This study confirmed that Burkina Faso census 2006 data as collected were under-estimating the num-

ber of maternal deaths and presenting some irregularities particularly regarding the age and regional

structure. The observed maternal mortality ratio was 235 maternal deaths per 100 000 live births. But,

after cleaning data from missing information, duplicated cases, other imperfections and also adjustment

of the number of live births, we obtain an observe MMRatio of 196.9 maternal deaths per 100 000 live

births. This level of maternal mortality base on clean data was not appropriate. That is why indirect

method of estimate was developed during the census 2006 of Burkina Faso.

The application of the census 2006 adjustment technique on the clean information led to an adjusted

MMRatio of 241.6 maternal deaths per 100 000 live births of mothers aged 15-49 years old. Findings also

showed that the method of estimates developed during the 2006 census followed a clear and scientific

methodology. However, this technique can be criticized for its main assumption. The main weakness of

the adjustment technique concerned the cases of some age groups and the regions of Centre and Sud-

Ouest where adjusted number of maternal deaths was lower than observe number of maternal deaths.

Analysis of existent methods of adjustment such as the Brass Growth Balance Method did not permit

to redress the census 2006 of Burkina Faso.

This research proposed improvement of the census 2006 adjustment technique by first sorting out the

case of adjustment coefficient less than 1, after the case of non maternal deaths for 45-49 years old and

finally the problem of the technique assumption. The first step of the improvement led to a change

of MMRatio from 241.6 to the adjusted number of 244 maternal deaths per 100 000 live births. The

second phase increased the level to 247.3 maternal deaths per 100 000 live births. The last improvement

led to a level of 331 maternal deaths per 100 000 live births with a confidence intervals of 293 and 402.

This result did approve the estimate of 307 maternal deaths per 100 000 live births published in the

Census report 2006. Concerning the future questionnaires of censuses, this study suggests to insert a

question about an existent of a death certificate in the household. This information will help to adjust

both census and health facilities information related to mortality by region. This study proposes to add

a question about the relationship between the deaths and the head of the household. This information

should help to understand if most of the maternal deaths appeared in the family or family in law or

elsewhere and this can facilitate explanatory analysis and help to avoid double count. Questions related

the occurrence of the death during pregnancy could have the modalities Yes, No and dont know. In
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addition, clear directives should be given to census agent about the empty boxes regarding questions

related to maternal mortality. We firmly believe that an important part of under-reported cases came

from this aspect. The problem of lower maternal mortality for the age group 45-49 years old needs

further analysis. The suggestion of this study is to replace the information by the closer young age

groups since we know that the curve of maternal mortality rate per age should be in form of J.

The analyses of maternal mortality could be undertaken for the age group 10-54 and 15-49 separately.

Because the phenomenon is very sensitive to small numbers, every missing case related to maternal

deaths should also be treated by proportional distribution or more sophisticate statistics techniques such

as Hot-deck, cold deck, etc. More attention should be given to the analysis of the phenomenon at

regional level. For the future, we recommend considering maternal mortality questions related in the

post-enumeration survey to be able to provide alternatives in adjusting the phenomenon from under-

declaration.

 

 

 

 



6. DISCUSSION AND GENERAL

CONCLUSION

6.1 DISCUSSION OF RESULTS

In this chapter, an overall outline of the results, their implications in terms of existing findings and

meaning according to the study context are given. In sum, the results are explained according to the

context of the study in the light of the literature. This chapter begins with the individual level of

maternal mortality through the EMOC data analysis. There after, it is proceeded to a look at household

level of determinants including the head of household and partner characteristics and the influence of

relatives (other sisters). The regional aspect of maternal mortality is also discussed in this chapter with

respect to specific determinants of each region and factors of differentiation.

Individual level of maternal risk of death

The multivariate analysis applied in the EMOC data shows that the ethnic group of women, women

nutrition, prenatal visits and distance travelled during medical transfer are the significant determinants

of maternal mortality among the predictors selected for the analyses. The census data considered the

age of women as individual risk factor of maternal mortality. The analysis at multivariate level proves

that the age of women is a statistically significant determinant of maternal mortality. The DHS data also

incorporated the age of women as individual risk factor. Multivariate analyses undertaken in this regard

also showed that the age of women is a statistically significant risk factor of maternal deaths. Concerning

other individual predictors, the EMOC data shows that, the area of residence, the woman’s occupation,

the woman’s education, marital status and female circumcision were not statistically significant when

controlled by the effect of other predictors. The DHS data analysis confirmed the non statistical

significance influences of the area of residence at 95% at multivariate level of analysis. Nevertheless,

the logistic regression applied to the census data shows opposite results regarding the area of residence.

In fact, the multivariate analysis of the census data indicates a significant effect of the area of residence

on the risk of maternal death.

The predominant ethnic groups are Mossi (47.1 %) and Peul/Touareg (23.5 %) while the Bobo/Lobi and
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Dioula/Senoufo women represent only 8.7 % and 6.9 % of the EMOC data. The multivariate analysis

showed that women from Dioula/Senoufo (OR=2.5), Peul/Touareg (OR=1.87) and Mossi (OR=2.03)

have less risk of maternal mortality than women of the Bobo/Lobi ethnic group. A stepwise logistic

regression reveals that the influence of the ethnic group in maternal mortality depends on the area

of residence, weight, nutritional state, prenatal visit, the partner’s occupation, medical transfer and

distance of the medical transfer. In fact, the ethnic group affects the traditional beliefs and the daily

practices regarding diverse social and economic aspects. The ethnic practices and norms could determine

women’s biological and life style exposure to a certain weight, their attraction to urban or rural area of

residence, their place of residence in general, their practices regarding nutrition, their choices of health

care such as prenatal visit. However, the influence of the ethnic group depends also on the partner’s

occupation, the medical transfer and the distance of transfer. In sum, these results prove that women

from Bobo/Lobi ethnic group are more exposed to maternal mortality than the other above mentioned

because of some practices regarding nutrition, choice of health care (prenatal visit), their empowerment

and weight. The area of residence and exposure to medical transfer as well as distance travelled during

a medical transfer are in disfavour of women from Bobo/Lobi ethnic group. The Lobi ethnic group

live mostly in the Sud-Ouest region, one of the regions with the highest level of maternal mortality

and poverty (incidence of poverty = 64 %). Women’s nutrition appears to be an important cause of

maternal mortality. In a poor country such as Burkina Faso where more than 40 % of people live under

the poverty line, the influence of women’s nutritional status is quite evident. However, only 7 % of

women in the EMOC data was in a poor nutritional state. While those in medium and good nutritional

states were 30.56 % and 62.4 % respectively. Results of the multivariate analysis showed that women

with poor nutritional state have 5 times more risk of maternal death than those who were well nourished.

The level of risk was 1.4 times more for women with medium nutritional state than those with good

nutrition. The impact of female nutrition on maternal mortality was also found in many other researches.

In fact, poorly nourished are exposed to deficit of iron and therefore anemia during or after pregnancy.

Univariate analysis done on EMOC data shows that 23.8 % of women did not attend any prenatal

facilities while 14.2 % did make 4 prenatal visits. Findings from multivariate analysis show that women

who made a prenatal visit have less chance (OR < 0.37) of dying from maternal causes than those who

did not make any prenatal visits. Pregnant women are encouraged to make at least 4 prenatal visits

during pregnancy. These prenatal visits are very important for the early detection of probable problems.

Prenatal visits are also important so that arrangements can be made if there is risk of complications.

Finally, a pregnant woman who is regularly checked can easily be cured in case of complication or
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arrangements made for medical transfer. Findings demonstrate that several women are not completing

all the 4 prenatal visits recommended by WHO. This situation can be considered among the cause of

the high level of maternal mortality. It can sometimes happen that the diagnosis of the first visits

does not show any problem and the pregnant women does not continue with the prenatal visits. Also,

sometimes they do not have the means to continue the prenatal visits or again maybe they do not have

necessary financial means to treat the outcome of their first diagnosis and therefore they seek for cheaper

alternative treatment outside the health system. These behaviours among patients are generally found

among poor and non educated households but also sometimes among educated women. In fact, some

beliefs related to customs or traditions are the reason why some women abandoning modern health

care. However, it is also evident in the literature that many women in developing countries visit health

facilities only in cases of complications or after the failure of traditional medicines.

Medical transfer was introduced in the health system to solve the problem of women with health

threatening and there is lack of equipment or well trained health professionals. The EMOC data shows

that 72.5 % of women included in the survey benefited from medical transfer. Unfortunately, in poor

countries like Burkina Faso, the medical transfer generally proposed to women in critical health conditions

is not always accompanied by adequate means of transportation or made late when the situation is

desperate or without any follow up in the hosted health centre. At descriptive level of analysis, it

appears that there is a significant association between maternal mortality and medical transfer status

(Pvalue = 0.000 < 0.05). Results also show that 55.02 % of women who were transferred to a health

centre died from maternal causes while it was 36.94 % for those who were not transferred. This result

indicates the higher risk of maternal mortality among transferred women. One is tempted to link medical

transfer with the level of complication and therefore conclude that there is a higher risk of maternal

mortality among transferred women. But, in reality, this result can be explained by the delay in the

arrival of patients at the health centre, the stage of complication, the delay in the decision to transfer,

the delay in treating transferred patients or other factors such that the distance of the transfer, state

of the roads, the means of transportation, etc. In fact in many rural areas in Burkina Faso, several

health centres are not equipped with ambulances, so patients make use of their own transportation

to reach the HC to which they have been transferred to. However, it is clear that medical transfers

decrease the number of maternal death among women with very high rates of complication. That is

why in depth analysis was conducted with the inclusion of this covariate in the model. The result of

the logistic regression model contradicted results from descriptive analysis. The multivariate analysis

shows that medical transfer is not a significant determinant of maternal mortality because it depends
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on the distance travelled during medical transfer. Indeed, when the distance of transfer increases by

one kilometre, the risk of maternal death increases from one unit (OR=1). This is a very important

result which is coming out from the stepwise logistic regression. In brief, medical transfer in Burkina

Faso only decreases the risk of maternal mortality among women transferred for short distances from

their initial health centre. The univariate analysis points out a higher average distance (45 kilometres)

travelled by women who died from maternal causes compared to the distance travelled by the others

(30 kilometres).

Findings from multivariate analysis of census and DHS data highlight the age of women as an important

significant factor of maternal mortality. In fact, both analyses prove that women at young ages are more

at risk of maternal death than the others. Indeed, women aged more than 20 years old are in minimum

30 % less at risk of maternal death than those younger than 19 years old. The risk of maternal mortality

reduces with age until the lower risk is found among those aged 45 years old or more (OR=0.19 for DHS

data). This result is very important for policy makers and planners because the youth considered as the

future of a country are the most threatened by the issue of maternal mortality. Also it shows that the

early years of reproductive life are the most critical and dangerous stage of women’s life. It also indicates

that actions against maternal mortality should not only concentrate on women during reproductive ages

but should start before they enter reproductive age. The lack of experience of pregnant women aged

15-19 regarding pregnancy management as well as their biological weaknesses regarding pregnancy and

delivery make them a population at high risk of maternal death. In addition, the age at first marriage,

first intercourses and pregnancy are matters which should be addressed.

This result is important as findings from descriptive analysis showed that the highest risk of maternal

deaths is among the youth. In a context where the entire population is dominated by youth with a

minority of elders (age pyramid large at the basis and reducing with age increase), the urgency of the

issue become patently clear.

There are contradictions about the influence of area of residence on maternal mortality in DHS and

EMOC data. On the one hand it is stated that this predictor is not statistically significant and in the

other hand, the census data showed the opposite. The census data shows that women in rural areas have

1.3 times more risk of dying from maternal causes than women in urban areas. The non significance of

the areas of residence in the DHS data and the EMOC data could be the result of the control variables

introduced in the model. Indeed, the EMOC data shows that the area of residence significantly influences

maternal mortality. But in presence of women’s occupation, the area of residence loses its importance.
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In other words, the influence of the area of residence is based on women’s occupation. That is to say the

difference in the risk of maternal death between urban and rural women is the result of their occupation.

Results of stepwise logistic regression applied in EMOC data also reveal that women’s occupation is tied

to their education, which influences maternal mortality through nutritional state. One consequence of

this result is that women in rural areas are more exposed to maternal mortality because they do not

have adequate jobs due to their lack of education and therefore cannot afford appropriate nutrition. In

sum, poor nutrition is the main and direct risk factor of maternal mortality among rural women. But,

the poor nutrition is in part due to their poor financial situation and lack of education.

In fact, 82.8 % of women in the census data lived in rural areas and 17.2 % in urban areas. In Burkina

Faso, the large majority of women in rural areas are into farming while those in urban areas are involved

in many other activities. Findings of this study points out the activity of women as a part of the

reason for differences in maternal risk of death between males and females. Another reason for the

high risk of maternal mortality among rural women is the gap between urban and rural areas in terms

of socio-economic and health infrastructures. Women living in rural areas are disadvantaged in terms

of accessibility to health facilities and health professionals but also because of their low education level

and low attendance of modern health facilities as a result of cultural barriers.

Some important factors have only been analysed at bivariate level. It is important to recall and discuss

the results obtained. Census 2006 as well as other data reveals the importance of the period of maternal

mortality in understanding the efforts needed to reach the MDGs. Indeed, findings indicate that 50

% of maternal deaths occur during pregnancy, 39 % after delivery and 11 % during delivery. This

finding is very important in the sense that it reflects the reality in the fight against maternal mortality.

Indeed, efforts to reduce maternal mortality are concentrated on reducing the cost of delivery and

providing assistance at delivery and little attention is paid to the period before or during pregnancy or

after pregnancy. This result proves that actions taken to reduce maternal deaths during delivery lead

to satisfactory outcomes and should be maintained and improved. However, more action needs to be

taken to prevent complications during pregnancy and strengthen vigilance after delivery. The problem

of clandestine abortion needs closer attention as well as the hard work of pregnant women in rural areas

and their nutrition states.

From information treated only at descriptive level, it is clear that the place of residence and assistance at

delivery need attentions. In fact, this research addressed the question of place of delivery and assistance

at delivery only at descriptive level of analysis. Results of this research show that a higher proportion
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of maternal deaths occur among women who deliver at home or on the way to the health centre (49.24

%) followed by women who deliver in tertiary health centres (41.59 %) and those who delivered in a

local health centre (38.33 %). These results highlight the problem of assistance at delivery since 49 %

of those who died from maternal causes of death were not assisted during delivery (delivered at home

or one the way to a health facility). In addition, among women who delivered in a health facility and

died, 47.42 % were assisted by a physician (47.42 %) and 34.76 % by a midwife/nurse. This result

points out the reality of the health system where physicians assist women at delivery only in cases

of very crucial complication. Therefore, it is clear that the medical transfer system delay processing

medical emergencies among pregnant women. Indeed, those who delivered at home or on the way to

health centres did not get any professional assistance at death. In addition, tertiary HC are the biggest

and better equipped heath centres in terms of patients hosting capacity (number of beds), equipment

and qualified personnel. Tertiary Health Centres are particular example because they host the most

complicated and desperate cases. Hence, a high number of maternal death is registered among women

who delivered in tertiary health centres (41.59 %) than in local health centres (38.33 %). In practice,

only women in local health centres is sent to tertiary health centres.

In sum, one is tempted to interpret these results as proving that tertiary HC fail to save women who

suffer complications. But, many other reasons could explain this finding such that the late decision to

transfer patients from local HC, the inadequate treatment received prior the transfer or the condition

during the transfer (bad state of the roads, few and dangerous means of transportation such as donkeys

or bicycles...). In fact, this shows that pregnant women use health facilities when they suspect a problem

or when the problem reaches a very critical stage.

Maternal mortality should not only be blamed on the women. But the community, their partner, head

of household and family members can also influence women positively or negatively in their reproductive

choices.

Household level of maternal risk of death

The EMOC data also considered factors influencing maternal mortality not directly related to women

but to their partners or households. Thus, the logistic regression of the EMOC data highlighted the

statistically significant impact of the partner’s occupation on maternal mortality. The census data

concentrated more in the socio-cultural and economic characteristics of the head of households and
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their impact on the risk of maternal mortality of adult females members of the households. Results of

the logistic regression undertaken in this data indicate that the age, gender, disability status, employment

and marital status of the head of the household significantly influence the risk of maternal mortality

within the household. This analysis also shows that the wealth index of the household is a significant

determinant of maternal mortality.

The logistic regression also undertaken in the DHS data shows that the wealth index is a statistically

significant determinant of maternal mortality. Among the predictors which was not significant at this

level of analysis, the EMOC data identified the partner’s education as not statistically significant at

95 %. Analysis of the census data led to a non significant influence of religion, nationality and the

education status of the head of the household. The analysis of the DHS data showed that the family

members can have an influence in terms of pregnancy management and exposure to maternal mortality

of women in the household. Findings of the multivariate analysis undertaken in DHS data proved that

the education status and the total number of children ever born of a sister could influence the risk of

maternal mortality of other sisters in the family. Contrary to the results of the census data, the DHS

data shows that religion is a significant factor of maternal mortality. One can argue that the religion of

the head of the household and the religion of a sister are not necessarily the same, but in the context of

Burkina Faso, it is well known that most of women have the same religion as their head of household

as well as the other members of her family, specially the other sisters.

Results at individual level showed that young women are most at risk of maternal mortality. In Burkina

Faso where most of household heads are males, the majority of women aged 15-19 years old live in a

household headed by a male whether their father, partner or other relatives or family members. In such

context, the characteristics of the head of the household should not be ignored in the analysis. The first

characteristics to consider are the age and gender of the head of households. Indeed, women living in

a household headed by a female have 95.9 % less risk of maternal mortality than those in a household

headed by a male. That is a very important finding. Indeed, the sex of the household head can reduce

women’s risk of maternal death of 95.9 %. This result also point out the need of educating males in

issues related to maternal mortality. In fact, male heads of households could contribute to the education

of their daughters and make right choices regarding health care as well as helping them financially and

emotionally during pregnancy. This finding highlights the huge need for males education in question

related to pregnancy and maternal health.

Regarding the age of the household head, results from multivariate analysis also confirmed that the
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heads of household lacking experience in the domain of pregnancy management expose their household

members to maternal mortality more than the others. Women living in households with young heads

are more exposed to maternal mortality than those living in households with older heads. The risk of

maternal mortality is lower in households where the age of the household head is above 24 years old.

Indeed, the odds ratio (household head younger than 25 as reference) is in the range of 0.15 and 0.81 for

head of household aged between 24 and above. In addition to the inexperience, this result highlights the

need for support for young couples. Results regarding marital status of the HoH confirm this explanation

of the problem. Indeed, women living in households headed by a married HoH have 86.4 % less risk

than those with a single HoH. This result reinforces the idea that the responsibility and experience

about the management of pregnancy related matters differentiates HoH risk of having maternal deaths

in their HH. Household members with a widow HoH are 7.3 times more at risk of maternal deaths. This

result shows the importance of a partner in the household. The loss of the partner constitutes a real

obstacle to protecting other household members against maternal mortality. This result also shows the

consequences that a maternal death can have on the lives of the other family members.

Results of this study also highlighted the economical aspect of the problem. This aspect is seen as

very important especially with regards to the financial situation of the head of the household. In fact,

household members of unemployed HoHs and disabled HoHs are more exposed to maternal deaths than

the others. This result seems credible because disabled HoH usually face a difficult socio-economic

situation and are vulnerable. In fact, social constraints and stigmatisation affects their ability to get

jobs and thus heightens their existing impoverished conditions. These findings highlight the repercussion

that their situation has on the adult female members of their households. In addition, the wealth index

shows a significant influence on the risk of maternal deaths. Women who live in wealthy households have

20 % less risk of maternal mortality than those who living in very poor households. These results mean

that women who are heads of poor households or live in poor households or alone all face higher risk

of maternal mortality. In fact, poverty limits access to health services and especially for treatment that

is quite expensive, which may give rise to pregnancy complications. In addition, poverty can occasion

malnutrition. For women with medical record of surgery or particular diseases, there is an important

financial need for the management of such pregnancies and if the head of the household does not have

the means nor the woman, womans life could be in serious danger. The heads of households do not

always understand the risk faced by pregnant women, especially when they are males and therefore do

not allocate enough funds to health matters. The contribution of the head of the household is not

always due to poverty but sometimes to unwillingness or ignorance. That is why women empowerment
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should be given priority in actions against maternal mortality.

Partner’s occupation is also a significant risk factor of maternal mortality. Partner’s occupation influences

the economic statue of the family and therefore the woman’s risk of maternal mortality. In Burkina

Faso, poverty is more prevalent among farmers. In fact, cultivation is dependent on the rainfall and the

harvest is just once a year. The Chi-square test (χ2 = 9.276, Pvalue = 0.025 < 0.05) indicates that

partner’s occupation is statistically significantly associated with maternal mortality. In overall, it appears

that women whose partners are farmers are more vulnerable, probably because of the lack of financial

support needed there are complications during pregnancy, delivery or the post-partum period. That

is why it is expected that these women will prefer to consult traditional healers or trained traditional

midwives or an experienced old women regarding issues related to their pregnancies instead of visiting

health professionals. Since most of the farmers are located in rural areas, most of these women are not

educated.

Despite the head of the household who can influence women’s exposure to maternal mortality, their

biological sisters can also influence their reproductive health. In fact, multivariate analysis based on

DHS data showed that educated women are less likely to register a maternal mortality case among their

sisters than uneducated. Indeed, women with educated sisters have 43.2 % less risk of maternal mortality

than those whose sisters are not educated. In addition, women whose sisters have a high number of

children are more at risk to maternal mortality than the others. This finding is crucial regarding action

against maternal mortality. It proves that educating women about reproductive health issues means that

she will instruct many others. Therefore, older women should also be involved in maternal mortality

programmes so that they will not have a negative influence on their younger sisters.

The DHS data showed that women’s risk of maternal mortality is partly due to their sisters religion. This

study considered approximately all sisters from the same biological mother as having the same religion.

Therefore, this result could mean in the context of Burkina Faso that religion influences women exposure

to maternal mortality. Findings proved that women from other religions (traditional and others) have

1.7 times more risk of maternal death than the others. In fact, believers in traditional religions mostly

live in rural and sometimes remote areas. In addition, one manifestation of the traditional religion is the

use of traditional medicine and traditional behaviours related to pregnancy care.
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Regional approach of maternal mortality

The regional approach involves; first to insert the region of residence as a covariate in the logistic

regression model. This technique led to a significant difference of maternal risk of death between

regions of residence. Compared to the classification of the regions regarding the estimate of their

maternal mortality ratio, the logistic regression helped to also rank regions according to their level of

risk. Thus, census data made the following ranking of region from higher risk to lower risk: Boucle

de Mouhoun, Cascades, Sahel, Hauts Bassins, Sud-Ouest, Centre-Ouest, Centre-Est, Est, Centre-Sud,

Centre-Nord, Centre, Nord and Plateau Central. The DHS data only allows the following ranking: Sud-

Ouest, Plateau Central, Est, Centre-Sud, Centre-Ouest, Centre-Est. These rankings contain divergences

but, result of the census data in this regard looks better. However, the consensual information coming

from these rankings and the estimates of MMRatio indicates that the regions of residence can be

divided into two groups. The first group can be regions with MMRatio above 269: Boucle de Mouhoun,

Cascades, Sahel, Hauts Bassins, Sud-Ouest, Centre-Ouest, Centre-Est, Est. The regions of lower risk of

maternal mortality (MMRatio less than 269) are Centre-Sud, Centre-Nord, Centre, Nord and Plateau

Central.

The analysis of maternal mortality for each region of residence reveals very important information.

Among them, the logistic regression performed in the EMOC data indicated the significance of female

genital mutilation risk factor of maternal mortality in the region of Sud-Ouest while this predictor was

not significant at national level of analysis. This region is among the region at higher risk of maternal

mortality and also among poorest regions in the country. In this region, the ethnic group Lobi are the

majority. Knowing that the Lobi ethnic group are at higher risk of maternal mortality, the significance

of FGM should have it roots in the traditional believes or practices.

The regional analysis also displayed another important result. It concerns the significance of womens

nutrition in almost all the regions with exception of the region of Nord, Est and Centre-Nord. This result

points out the importance of womens nutritional status in their risk of maternal death. In the region

of Sud-Ouest and Sahel for example, women with good nutrition could prevent the most important

number of maternal deaths. These regions are also among the poor in the country. Result from the

census data analysis clearly point out poverty of the household as a significant risk factor of maternal

mortality in the region of Est. The regional analysis of the census gave additional information: such

regarding the significance of age, gender and marital status of households being significant factor of
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maternal mortality in all regions of residence.

6.2 CONCLUSION

Maternal mortality is one of the most important issues of reproductive health today. International

consciousness about the problem manifested in the inclusion of maternal mortality as the target number

five of the Millennium Development Goal. Unfortunately, insufficient research done on the subject.

There is lack of sufficient data regarding this issue. Estimates of maternal mortality levels are rare,

controversial and sometimes contradictory. There is a great need to estimate the level, follow the trend

and scientific explanations of the immediate and distant causes of maternal mortality. The situation

is worse in developing countries where the registration system does not work and the only sources of

information are censuses and surveys. The poor quality of existing data and the lack of information

about maternal mortality should not stop researchers from providing answers to the problems. On the

contrary, it is an encouragement and a call for scientific investigation on the issue in order to provide

guidance and to make full use of adjustments, indirect and other statistical methods of data recovery

and data mining, etc. Concerning the choice of the source of data for the analyses, the vital registration

of deaths and childbirths with a good notification of the causes of death is the best way to reach a

perfect estimation of maternal mortality level over time and to make comparable between regions. It is

well known that achieving a good standard of vital registration system is not for short or mean terms in

poor countries as Burkina Faso. But this solution remains the best to provide adequate data regarding

maternal mortality (Meda et al., 2010). This is an additional argument in favour of initiating research

in the subject without waiting for the availability of perfect data. Based on the gaps in knowledge

about the issue, this research was set up to target the assessment of maternal mortality estimates, the

risk factors, regional specificities and the projection of the level of maternal mortality. Three objectives

were assigned to the research. The following paragraphs focus on reviewing the main findings of each

specific objective of the study. In terms of the first specific objective, findings determine the explanatory

factors of maternal mortality and their mechanisms of action. In other words, the study met the first

objective with regards to the explanatory factors of maternal mortality. To reach the objectives of the

study, three data sets were used: census 2006 data, EMOC data 2010 and DHS data 2010. In view

of the importance given to the regional understanding of the issue, only data on maternal mortality

collected after 2000 have not been included in this study. Descriptive analyses have been undertaken

at univariate and bivariate levels and inferences drawn. At bivariate level, the effect of each predictor
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is tested individually according to the dependent variable. Findings at bivariate level can be bias due

to hidden factors. That is why advance analyses based on multivariate model has been undertaken

to achieve the objectives of the study. Meeting this aim involved checking the hypotheses established

during the design of the research. In total, findings confirmed the general hypothesis of this study. In

fact, results of analyses performed in this research proved that institutional factors and socio-cultural

and economic characteristics of adult women, their siblings and head of households are significant

determinants of maternal mortality at both national and regional scales. This result is highlighted and

detailed in the findings resulting from analysis of the specific hypotheses of the research. Thus, results

of the first objective are summarized below according to the specific hypotheses:

� Hypothesis 1: There is a significantly huge difference in risk of maternal mortality between regions

of residence.

In this hypothesis it is expected that women living in regions of Centre and Sahel have respectively the

highest and lowest risk of maternal mortality since the first region has the capital city of the country and

the other is the poorest region of the country marked by a desert environmental conditions. Analysis

of data shows that risk of maternal mortality differ enormously with regards to the region of residence.

Therefore, hypothesis 1 is confirmed by findings from this research. This result which already showed by

the difference in maternal mortality ratio between regions of residence is confirmed by the multivariate

analysis undertaken in this study. In total, it emerges an overall pattern of regions with highest and

lowest maternal mortality risks. Indeed, crossing results of the estimates of maternal mortality by region

and the logistic regression allows clustering the regions into the following groups according to their

risk of death. Regions with high risk of maternal mortality are the Boucle de Mouhoun, Cascades,

Sahel, Hauts Bassins, Sud-Ouest, Centre-Ouest, Centre-Est, Est. The regions of lower risk of maternal

mortality (MMRatio less than 269) are Centre-Sud, Centre-Nord, Centre, Nord and Plateau Central.

� Hypothesis 2: Malnutrition is the major determinant of maternal mortality in the regions of Sahel

and Est while prenatal visits are the most significant factors in the region of Centre.

This hypothesis suggests that the determinants of maternal mortality differ from one region to another.

In poor regions, women malnutrition is expected to be the main cause of maternal mortality while in cities

poverty is expected to be the main cause. Findings from the analyses partly confirmed the hypothesis 2.

The findings show that malnutrition is the strongest determinant of maternal mortality in the region of
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Sahel and prenatal visit is the strongest determinant in the region of Centre. But, the results show that

women’s nutritional state was not a significant risk factor of maternal mortality in the region of Est. In

addition, results of the regional differences of maternal mortality are more explicitly presented in this

research. In fact, the region of Sud-Ouest presented a particularity of having female genital mutilation

as a significant determinant of maternal mortality while this predictor was not significant in any other

region of residence as well as at national level.

� Hypothesis 3: Women living under the lead of a young head of household are more at risk of

maternal mortality than the others.

The heads of households are in majority males representing the husband or partner or father, etc. The

more they are young, the less they have experience in dealing with pregnancy related matters and

therefore the women under their lead are more exposed to maternal mortality. This hypothesis is also

confirmed by results of the analyses. Findings show that women with HoH aged more than 25 years old

have less risk of maternal mortality than those with a HoH less than 25 years old. However, it is not

true that the risk of maternal mortality decreases when the age of the household increase. In fact, the

opposite is observed with a odds-ratio going from 0.15 for the 25-29 years old HoH to 0.22 for the 30-34

years, 0.27 at 35-39 up to 0.81 for the 55 years or more. Results from the analyses pointed out the lack

of knowledge, lack of experience of young HoH but also the disability status and the lack of financial

means as well as care taking of reproductive health issues of women living in the household. Concerning

the last aspect, the findings indicated that the risk of maternal mortality in household headed by a

female is 96 % less than those led by males.

� Hypothesis 4: Women exposure to maternal mortality is significantly influenced by their sisters

number of children.

This hypothesis suggests that women are influenced by their choices of family size, health care and

pregnancy management, and by other women around them especially their sisters. Further analyses

also confirmed this hypothesis. Biological sisters influence each others in terms of number of children,

reproductive health and therefore risks of maternal mortality. The result can also be understood in terms

of biological sisters having the same behaviours transmitted from their parents regarding pregnancy

management. However, more than that, findings highlighted the importance of womens wealth and

education in maternal mortality risks. This finding brings out an important aspect in the context of the

 

 

 

 



Section 6.2. CONCLUSION Page 223

study, where solidarity among family members is still important and plays a decisive role in the outcome

of a pregnancy.

� Hypothesis 5: Prenatal visits attendances significantly influence maternal mortality.

This study confirms the hypothesis 5. Indeed, multivariate analysis showed that women who attended

a prenatal visit have less risk of maternal mortality than the others. Additional findings indicate that

when the number of prenatal visits increases, the risk of maternal mortality decreases. In fact, women

are encouraged to attend a minimum of 4 prenatal visits during pregnancy. Unfortunately, many women

abandon prenatal visit after the first, second visit or third whether because diagnosis from the first

visits did not show any problem or because it shows problem which required spending money they don’t

have. Participating into 4 prenatal visits reduces the risk of maternal mortality of 66 % while attending

only one prenatal visit reduce the risk of maternal mortality of 42 %. Prenatal visit is a very efficient

preventive measure of maternal mortality.

In brief, this study was more oriented prevention approach to maternal mortality and the findings

concentrated on the need to give more attention to prevention of complications during pregnancies and

post delivery care with a monitoring of pregnancies from the first month of delivery. The original findings

of this study are the influence that the household head can have over the risk of maternal mortality of

the members of his/her household. Another core result is the significant impact of interaction among

sisters from the same mothers in maternal risk of mortality.

Identifying the risk factors of maternal mortality and understanding their mechanisms of action is im-

perative. But, it is also necessary to know the magnitude and trend of the issue. Estimating maternal

mortality level is a permanent concern among researchers and planners both in rich and poor coun-

tries. In Burkina Faso, the registration system is not working properly and the census 2006 is the main

provider of maternal mortality estimates at regional level. Unfortunately, the census also under reported

the phenomenon. In this regard, a methodology was developed to provide adjusted estimates of mater-

nal mortality at country and regional scales. On assessing maternal mortality estimates at national and

regional scales, as the second objective of the study, the findings thus showed that this objective has

been achieved.

The assessment started with an overview of the census data quality. Analysis of the data quality begins

with the evaluation of missing information. In the census 2006 data, the missing data were very low,

in general less than 3 %. In the process of maternal mortality estimates during the census 2006, the
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missing data have been ignored. But, regarding the character which is statistically a rare phenomenon

(small numbers of cases), this study proposes to treat missing information according to their nature.

Propositions made in this section go from simple distribution of missing information to advanced methods

of imputations such as hot deck and cold deck techniques. The data cleaning concerned also with the

elimination of double counts and incoherencies. The importance of data cleaning process in maternal

mortality estimate is proven, and suggestions made about the inconsistencies in some variables. Finally,

this section lead to a conclusion that the cleaning of maternal mortality data ensues in an important

decrease in MMRatio directly calculated from collected (unclean) information. The assessment shows

how crucial the cleaning process was needed during the census 2006. The level of MMRatio dropped

drastically from 234.6 for unclean data to 196.9 for totally clean data with a difference of around

37 points. The technique used to adjust maternal mortality level during the census 2006 also presents

some shortcomings related to the underlining assumptions. Furthermore, some problems appeared during

the application of the method. In fact, during the census 2006, the method was applied to observe

information without any distribution of the missing data and adjustment of fertility information. In this

study, the adjusted estimate of maternal mortality level using the census 2006 technique in unclean data

is assessed as well as the outputs which would have been obtained if cleaned information were used.

Assessment also touched on the comparison between the census 2006 estimates levels and previous or

others estimates such as the DHS and UN agencies sources. The application of the Brass growth method

did not reach to satisfactory results. Therefore proposition have been made to improve the census 2006

data by the consideration of clean data about mortality but also fertility, solving the problem of lack

of information at some age groups, maintaining coherence in regional and age distribution but also

improving the coefficient of adjustment of the census 2006. Proposed methods led to a maternal

mortality ratio of 331 maternal deaths per 100 000 live births with a confidence intervals of 293 and 402

maternal deaths per 100 000 live births. Thus, findings show that the national estimates of 307 maternal

deaths per 100 000 live births provided by the census 2006 is acceptable despite the insufficiency observed

in the method of estimate and the lack of adjustment in the data. In fact, the MMRatio published in the

census 2006 report (MMRatio=307) falls into the confidence interval. The trend adjustment method

use to polish different existent estimates of maternal mortality led to the same conclusion that the level

of 307 is acceptable and the true level of maternal mortality ratio should be in the interval 293 - 402.

In each aspect of the study, very interesting results have been found. These results of the study could

constitute important statistical information about the trends and causes of maternal mortality at national
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and regional scales. The last objective of this study was concerned the forecasting of the levels and

trends of maternal mortality at national and regional scales. This objective has been achieved. The

importance of making a projection of maternal mortality is not to recall. For questions of planning,

monitoring and addressing priorities on mothers health, such exercise is fundamental. This study tried

to anticipate the future levels and trends of maternal mortality in country and regional levels in order

to provide to planners, information in concordance with the existent population projection and which

is consecutive to the census 2006 and serve as input and inspiration to researchers in the projection

section of each census where information exist about the subject.

This objective has also been achieved through different methods and options. Indeed, mathematical

methods and component methods of projection have been used. The mathematical methods consisted

of ARIMA time series models. In this technique, it is considered that the future levels of maternal

mortality are only based on the past trend of the phenomenon. Many attempts have been made based

on the source of data used as input. In brief, the most realistic projected numbers from the mathematical

method is the one based on data from all sources. Findings reached to a MMRatio of 355.6 in 2006 to

320.18 in 2010, 293.4 in 2015, 272.4 in 2020, 238.7 in 2030, 209.6 in 2040 and 182.1 in 2050.

The component method considers that the level of maternal mortality depends on the level of some

close determinants. In this second methods, the close determinants past and future levels are considered

easier to obtain or assume and the regression equation linking them to maternal mortality is also known.

The LiST model developed in the software SPECTRUM is used as a component method. This study

also developed its own component method. After the census 2006 of Burkina Faso, the total population

has been projected until 2050. It is based on this projected population hypotheses and findings, that

the LiST model has been applied.

The component method consisted to project the level of maternal mortality per region of Burkina Faso by

drawing hypothesis on the future levels of factors susceptible to influence the changes on the current level

of the phenomenon. A regression model has been established between the level of maternal mortality

and explanatory factors. There is no strict and absolute method to validate or reject or guarantee a

hundred percent of certainty of a given projection.

At the initial year of projection (2006), MMRatio was 307 maternal deaths per 100000 live births. LiST

model provided projected MMRatio of 300 in 2010, 284 in 2020, 235 in 2030, 218 in 2040 and 201

in 2050. In this study, women parity was not a statistical significant predictor of maternal mortality

at individual level, but an analysis in another perspective would suggest that fertility level should be
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the first urgent decline needed. The results presented women nutrition and poverty as one of the core

factors of maternal mortality persistence at high level. But, from the literature, poverty and fertility are

highly associated. In fact, the country is among the poorest and least developed in the world where all

sectors are in need of investment. However, in a poor country such as Burkina Faso, the high level of

fertility constitutes an important obstacle to making available sufficient health centres equipped with

materials and well trained personnel. With very limited means and a rapid demographic growth, all

efforts made to improve sanitary conditions in the country eventually serve to maintain or obtain a very

slight improvement of the current situation regarding the population challenge. The context of the

country is marked by a fertility decrease since 1991 from 7.3 to 6.2 in 2006. With slow decrease in

fertility level, the impact on maternal mortality is very limited since the number of children per women

is still above 6. Important efforts are needed to, due to the high level of fertility, to modernise the health

system and make it efficient to cater for many pregnancy complications. In a context where the actual

network of tarred roads in the country is 3100.2 km in 2009 for an area of 274 222 km2 and the number

of inhabitants per midwife varied between 23 726 and 30 580 from the period 2001-2007 ( while WHO

fixed a minimum limit of one midwife per 5000 inhabitants), the curve of fertility level seems to be a

preliminary condition to maintain the current decline in maternal mortality in Burkina Faso. In brief,

both prevention of pregnancy related complications and curing complications should draw attention to

decisions makers in fighting maternal mortality in Burkina Faso. However, a particular attention should

be given to family planning measures and to the region of Sahel and Est.

6.2.1 Recommendations

This study provided important results which could be profitable to researchers in the domain. It can also

contribute to a better orientation of projects and programs related to maternal mortality. Therefore,

some recommendations can be made from the findings for government authorities, planners and policy-

makers. Some of the recommendations of this study already exist in programs initiated to address

maternal mortality in Burkina Faso. But, most of these existent recommendations do not have a

scientific or empirical basis using specific information from Burkina Faso. Sometimes the information

comes from old scientific research which reflects the old or past realities of the country. The socio-

economic and cultural context of the country change so fast, hence the need to updated information

does not suffer contradiction even if they just confirm anterior results. Finally, this study has the merit

of seeking the particularities of each region of the country regarding the issue of maternal mortality.

 

 

 

 



Section 6.2. CONCLUSION Page 227

� Recommendation 1: Consideration of multidisciplinary character of maternal mortality in related

programs and projects

This recommendation aims more at collaboration between different development sectors programs and

projects. In fact, findings from the research show that the risk of maternal mortality has a gender

component as well as family planning, poverty, communication component, etc. Actors engaged in

these domains should participate in decisions on maternal mortality programs; also incorporate the issue

as target of their programs and projects. That is an effective and efficient solution to record a rapid

decrease in the trend of maternal mortality.

� Recommendation 2: Medical transfer improvement

This research led to a recommendation about an improvement of medical transfer by shortening the

distance travelled by patients. Shortening the distance of transfer implies the availability of ambulance

or adequate transportation and appropriate road. But, also building more hospitals of reference and

better equip regional or provincial health centres in their capacity of treatment. The findings further

indicated the need to give more attention to medical transfers and in particular the condition of the

transfer. Medical transfers are efficient only under the requirement of shortening distance travelled during

medical transfer. Additionally, improving actions against maternal mortality requires immediate transfer

of patients in critical situation just after diagnosis made and lack of proper treatments established.

However, this recommendation is going to lead to satisfactory results if focus is given to increasing the

number of health centres (as well as health professionals who are well trained in maternal issues) and

making available ambulances in most health centres and continuing effort in building roads especially in

direction to health centres. The latter recommendations aim to bring health centres closer to population

and reducing distances of medical transfer and improving conditions of travel during medical transfer.

� Recommendation 3: Strengthen nutrition programs with an important maternal aspect

This recommendation points out the importance of womens nutritional state in maternal mortality. Less

attention is given to pregnant womens nutrition compared to child nutrition. This is exposed by the

availability of information on child malnutrition and the lack of information about women nutrition.

Findings show that women nutrition is among the core risk factor of maternal mortality in the country.

With the high level of unemployment, illiteracy and poverty in the country; the level of malnutrition is
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reinforced by pregnancy occurrences. Nutrition program should also incorporate a dimension of women

nutrition because child nutrition is also linked to the mother nutrition and more importantly to her

survival. All the dimension of women nutrition such as knowledge of nutrients, equilibrium food but

also social actions in regions or provinces exposed to malnutrition need to be undertaken.

� Recommendation 4: Promote the completion of three prenatal visits among pregnant women

Programs about maternal mortality always include prenatal visits as a very important aspect of preventive

measures. However, less attention was given to the completion of the visits and monitoring put in

place to ensure that all pregnant women who go for prenatal visit once will continue visiting. This

recommendation proposes a system of both encouraging women to make a prenatal visit and making

ensuring the continuation of the visits. Indeed, some women dropout after the first or second prenatal

visits while having four visits is the minimum requirement according to the WHO in order to effectively

reduce and protect pregnant women. This recommendation is well known because it is derived from

WHOs recommendations. But, results of this study show that it is not yet well practised in the country.

The high level of none assisted deliveries and non prenatal visit should not restrict the target of achieving

a complete set of four prenatal visits per pregnancy.

� Recommendation 5: Promote women empowerment

Results of the study highlighted many aspects of gender issues in the country. The impact of gender of

the household, the employment of the partner and poverty in general point out the importance of women

empowerment with regards to their risk of maternal mortality. That is why this recommendation is made

to strengthen actions for womens financial and psychological empowerment. In the context of this study,

womens choices of reproductive health, choices of medication and treatment play an important role in

line with their employment status, financial means and decision making power in relation to their health

care.

� Recommendation 6: Particular attention to young couples

A special program is needed to train or assist young couples in the reproductive health issues and maternal

mortality risk factors. Both partners should be concerned with the program. According available funds,

the program could be extended to all new married couples. Such a program could even involve all
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the couples in the country. This recommendation responds to the high risk of maternal mortality in

households headed by young persons.

� Recommendation 7: Consideration of specific population groups with important impact such as

males, very young and old women, Bob/Lobi ethnic group

This recommendation aims at the inclusion or particular attention to some sub-populations because

of the important impact they have on maternal mortality level. In fact, results of the analyses show

that male population should be considered or given more consideration in program and project related

to maternal mortality. Findings show that they are less preoccupied with pregnant women conditions.

Women risk of maternal mortality is 96 % less when the head of household is a female than when it

is a male. This situation may be due to the ignorance of many males regarding the issue of maternal

mortality. This recommendation points out old women as a target population for programs and projects

tackling maternal mortality. The findings show that the women have a significant influence on other

women from the same mothers. In the context where elders are still respected in the society, this findings

support the influence that older women have on their younger sisters. Therefore it is important to also

incorporate women above 45 (out of reproductive ages) among the target population because they can

wrongly influence the other sisters. Since very young women (15 - 19 years old) are more at risk of

maternal mortality than all the others. Actions against maternal mortality should target women from

their childhood. For example, training about early marriages, early pregnancies, clandestine abortion,

and family planning should be initiated from primary school. Programs concerning maternal mortality

should also be translated in Bobo/Lobi as well as campaign of awareness made in these ethnic groups

languages to make sure that the messages reach them. TV shows and radio programs should be

developed in many local languages including Bobo/Lobi.

� Recommendation 8: Consideration of a regional approach to maternal mortality in related pro-

grams and projects design

This recommendation supports the consideration of the regional specificities in the design of programs

and projects related to maternal mortality. The regional approach suggests that each region should have

its particular answer to the problem and a committee set up for monitoring, implementing maternal

mortality. This recommendation aims to decrease the huge gap between regions in terms of levels and

risk of maternal. Budget allowance should also follow a scientific repartition due to the emergency
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needed in some regions delayed in the process of maternal mortality roll back. Preference or deep

consideration should be accorded to regions appearing in this study as the most at risk of maternal

mortality in the country. This study recommends in-depth investigation into the wide gap between

MMRatio of the regions of Burkina Faso and call for rapid and energetic action to reduce the level of

maternal mortality in the region of Sahel.

� Recommendation 9: Need for specific national survey on maternal mortality

This recommendation proposes survey on maternal mortality covering the entire country with a regional

representativeness and regularly collected. The use of three data sets from different sources with different

captured information came from the lack of a national survey on maternal mortality. The lack of data

on maternal mortality is a crucial problem. Censuses cannot incorporate enough questions regarding the

issue, DHS also are not collecting enough information about deaths. A household survey incorporating

both distant and immediate risk factors of maternal mortality is going to provide better information and

allow better understanding of the problem in all its aspect. Many actions are taken against maternal

mortality but there is no deep research covering the entire country with complete data on maternal

mortality in Burkina Faso. Such data is strongly needed to refine existent knowledge on the issue. A

regular execution of the survey is very useful for monitoring of programs and projects implemented. The

incorporation of maternal mortality into existent surveys or censuses cannot replace the need for a full

survey designed well to capture and understand the issue.

� Recommendation 10: Incorporation of maternal mortality into census questionnaires

This study highly recommends the inclusion of questions related to maternal mortality in censuses. In

fact, it is the only data collection operation which provided consistent estimates of maternal mortality

at regional level. The DHS 1998 for example recorded 47 maternal deaths for the period 1994-1998 and

the DHS 2010 recorded 136 maternal deaths for the period 2004-2010. The number of maternal deaths

as collected by DHS sources is very small for advanced analysis at regional level. In addition, after each

census, a population projection made included mortality among males and females. This is an appropriate

frame for making projection of maternal mortality. The LiST module of SPECTRUM provides interesting

results about the trend of maternal mortality. Since the population projection consecutive to the census

is also made with the software SPECTRUM (census 1996, 2006), the incorporation of maternal mortality

projected levels is going to be a great input for planners and policy-makers. As started with the census
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2006, this study shows the importance of this topic in future censuses in the country but also propose the

incorporation of this issue into post-census survey. This study also shows the importance of additional

questions about maternal mortality such as the possession of death certificate and more instructions

should be provided to data collectors to reduce the incoherencies in the information. Maternal deaths

should be reported simultaneously in more than one of these periods: during pregnancy, delivery and

after delivery. Any maternal death should be counted in only one period and no maternal death should

occur at 0 years old since a pregnant woman is expected to have a minimum of 10 years old.

� Recommendation 11: Improvement of the census 2006 estimate method

In this recommendation, it is suggested to use the improved census 2006 estimate technique for further

censuses but also to seek for more sophisticated method. Concerning the adjustment method of maternal

mortality ratio, various methods should be used as presented in this study (Brass Growth balance

method, trend adjustment method, improve census 2006 methods) to finally decide the best estimates

of maternal mortality. Analysis of existent information about maternal mortality levels in Burkina Faso

shows an important divergence in existent level of maternal mortality depending on the source of data

and method of estimate. Estimates from national data especially census data should be given first

consideration compared to all other sources since it is the only one providing estimate at national

and regional scales. The next census planned in 2016 is very important to confirm the estimate and

favour the implementation of alternative methods of adjustment. Further researches are needed into

the improvement or elaboration of a more precise methodology of maternal mortality estimates using

censuses data.

6.2.2 Contributions and limits of the study

There is no doubt that carefully consideration of the above recommendations by policy makers will

decrease women’s risk of maternal death in the country. In this section, a summary of the specific

contributions of the study to existing knowledge about maternal mortality in Burkina Faso is done.

Analyses initiated in this study are based on the most recent three data sets in Burkina Faso. The data

came from the three major sources of demographic information. In addition, the combination of these

three data sets is the main strength of this research in the sense that they facilitated the knowledge of

maternal mortality at individual, household and family level. The census data collected more household

information about the deaths but very little information at individual level. The DHS data contains
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more information about family members (respondents) of the deceased from maternal causes and only

the EMOC data considered individual data.

The assessment of the methodology used to estimate maternal mortality during the census 2006 makes

a great contribution to future censuses in the country. The proposition of alternative ways of recovering

maternal mortality estimates and the use of different methods leading to a consensual estimate of

maternal mortality level is a methodological contribution of this research. In addition, there is no

projected level of maternal mortality in the country up to 2050. This study provided projected levels

of the phenomenon to help in fixing objectives of programmes and projects in the domain. Finally, this

research integrated a regional level of understanding the issue and proposed regional solution to the

problem in Burkina Faso. This is one of the most important contributions in addition to the originality

of some of the results. Obviously, this information brought a contribution towards improving knowledge

about maternal mortality issues. The use of this information should provide a better orientation of

related projects and programmes specifically with a regional level of understanding.

The lack of more data appears to be one of the limits of the study. More data are needed especially time

data to better fit the time series model to incorporate both distant and immediate predictors of maternal

mortality in one model. Also, only the census data provided information allowing regional estimates of

maternal mortality. Finally, qualitative data is needed to compare the results of the quantitative analysis

to the opinions of experts, authorities and the male and female population. This qualitative survey

could have brought more explanation to quantitative findings and experts opinion about the inputs of

the projection model.

6.2.2.1 Publications

From this study, many articles have been sent for publication:

1.Siaka Lougue, A. Sathiya Susuman and Zakaliyat Bonkoungou (2012), Maternal Mortality in Burkina

Faso: A Method from Population Census 2006, Iranian Journal of Public Health, Paper accepted (In

press).

2. Siaka Lougue and A. Sathiya Susuman (2013), Scientific projection of maternal mortality from

Burkina Faso 2006 census data, paper accepted for the International Union for the Scientific Study of

Population (IUSSP) conference, sent for publication.
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3. Siaka Lougue and A. Sathiya Susuman (2013), Maternal mortality in countries with high fertility:

Contribution of family planning in Burkina Faso.

4. Siaka Lougue and A. Sathiya Susuman (2013), Multilevel explanation of maternal mortality in Burkina

Faso.
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Arsène, P. Modélisation économétrique des déterminants de la mortalité maternelle:le cas du burkina

faso.

Atuyambe, L., Mirembe, F., Tumwesigye, N., Annika, J., Kirumira, E., and Faxelid, E. 2008. Adolescent

and adult first time mothers’ health seeking practices during pregnancy and early motherhood in wakiso

district, central uganda. Reproductive Health, 5(1):1 – 11.

234

 

 

 

 



BIBLIOGRAPHY Page 235

Baggaley, R., Burgin, J., and Campbell, O. 2010. The potential of medical abortion to reduce maternal

mortality in africa: What benefits for tanzania and ethiopia? PloS one, 5(10):e13260.

Bailey, P. 2009. Monitoring emergency obstetric care: a handbook.
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Baraté, P. and Temmerman, M. 2009. Why do mothers die? the silent tragedy of maternal mortality.

Current Women&# 39; s Health Reviews, 5(4):230 – 238.
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Hounton, S., Sombié, I., Meda, N., Bassane, B., Byass, P., Stanton, C., and De Brouwere, V. 2008b.

Methods for evaluating effectiveness and cost - effectiveness of a skilled care initiative in rural burkina

faso. Tropical Medicine & International Health, 13:14 – 24.
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A.1 Questionnaires

A.1.1 Census 2006 Questionnaire

Figure A.1: Burkina Faso 2006 census household questionnaire: Continue
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Burkina Faso 2006 census household questionnaire: Continue 
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Burkina Faso 2006 census household questionnaire: Continue 
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Burkina Faso 2006 census individual questionnaire
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Burkina Faso 2006 census individual questionnaire: continue 
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Burkina Faso 2006 census individual questionnaire: continue
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A.1.2 EMOC survey questionnaire

Figure A.2: EMOC questionnaire: continue
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EMOC questionnaire: continue
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EMOC questionnaire: continue
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EMOC questionnaire: continue
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EMOC questionnaire: continue
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A.2 Descriptive analysis: Absolute and relative frequencies

Table A.1: Summary table of descriptive analysis of census data (part 1 over 2)

Maternal deaths Maternal survivals Total

Women age group N � N � N �

-19 250 2.97 83976 997.03 84226 1000

20-24 306 1.84 166436 998.16 166742 1000

25-29 275 1.89 145309 998.11 145584 1000

30-34 176 1.84 95503 998.16 95679 1000

35-39 152 2.54 59644 997.46 59796 1000

40-44 90 3.55 25267 996.45 25357 1000

45+ 37 3.32 11101 996.68 11138 1000

Gender of HoH

Male 1265 2.27 555599 997.73 556864 1000

Female 42 1.33 31637 998.67 31679 1000

Age of HoH

20-24 424 5.748 73538 994.25 73962 1000

25-29 33 0.75 43799 999.25 43832 1000

30-34 98 1.04 93937 998.96 94035 1000

35-39 116 1.11 104621 998.89 104737 1000

40-44 151 1.57 96150 998.43 96301 1000

45-49 174 2.17 79870 997.83 80044 1000

50-54 161 2.87 55970 997.13 56131 1000

55+ 150 3.80 39351 996.20 39501 1000

Disability status

Not disable 1265 2.18 579559 997.82 580824 1000

Disable 42 5.44 7677 994.56 7719 1000

HoH education

Not educated 1147 2.33 490480 997.67 491627 1000

Educated 159 1.68 94336 998.32 94495 1000

Total 1306 2.23 584816 997.77 586122 1000

HoH employment

Employed 1227 2.18 561928 997.82 563155 1000

Unemployed 80 3.15 25282 996.85 25362 1000

HoH marital status

Single 33 7.76 4217 992.24 4250 1000

Married 995 1.75 568504 998.25 569499 1000

Widow 267 26.45 9829 973.55 10096 1000
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Table A.2: Summary table of descriptive analysis of census data (part 2 over 2)

Area of residence
Maternal deaths Maternal survivals Total

N � N � N �

Urban 181 1.80 100640 998.20 100821 1000

Rural 1126 2.31 486596 997.69 487722 1000

Total 1307 2.22 587236 997.78 588543 1000

Region

Boucle du Mouhoun 172 2.73 62849 997.27 63021 1000

Cascades 69 3.14 21926 996.86 21995 1000

Centre 72 1.36 52943 998.64 53015 1000

Centre-Est 101 2.06 48853 997.94 48954 1000

Centre-Nord 99 1.80 55006 998.20 55105 1000

Centre-Ouest 131 2.64 49505 997.36 49636 1000

Centre-Sud 56 2.11 26430 997.89 26486 1000

Est 115 1.81 63557 998.19 63672 1000

Hauts-Bassis 137 2.34 58483 997.66 58620 1000

Nord 92 1.82 50420 998.18 50512 1000

Plateau Central 51 1.67 30441 998.33 30492 1000

Sahel 123 2.89 42467 997.11 42590 1000

Sud-Ouest 89 3.64 24356 996.36 24445 1000

Total 1307 2.22 587236 997.78 588543 1000

Nationality

Burkinabe 1304 2.22 584904 997.78 586208 1000

Other 3 1.31 2288 998.69 2291 1000

Total 1307 2.22 587192 997.78 588499 1000

Religion of HoH

Traditional/Other 278 2.79 99397 997.21 99675 1000

Muslim 808 2.18 369499 997.82 370307 1000

Christian 221 1.86 118340 998.14 118561 1000

Total 1307 2.22 587236 997.78 588543 1000

Wealth Index

Poorest 244 2.41 101029 997.59 101273 1000

Poorer 378 2.43 155130 997.57 155508 1000

Middle 281 2.26 123932 997.74 124213 1000

Richer 260 2.01 129314 997.99 129574 1000

Richest 144 1.85 77831 998.15 77975 1000

Total 1307 2.22 587236 997.78 588543 1000

HH size

1 234 2.93 79649 997.07 79883 1000

2 382 2.01 189647 997.99 190029 1000

3 416 2.20 188711 997.80 189127 1000

4 186 2.16 86045 997.84 86231 1000

5 61 1.88 32311 998.12 32372 1000

6 28 2.57 10873 997.43 10901 1000

Total 1307 2.22 587236 997.78 588543 1000
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Table A.3: Summary table of descriptive analysis of EMOC data (part 1 over 2)

Variables/categories

Maternal deaths Maternal survivals Total

N % N % N %

Area of residence

Rural 412 52.4 375 47.7 787 100.0

Urban 159 44.9 195 55.1 354 100.0

Total 571 50.0 570 50.0 1141 100.0

Ethnic group

Bobo/Lobi 38 38.8 60 61.2 98 100.0

Dioula/Senoufo 46 59.0 32 41.0 78 100.0

Peul/Touareg 135 50.9 130 49.1 265 100.0

Gourmatche/Bissa 38 52.1 35 48.0 73 100.0

Gourounsi 16 51.6 15 48.4 31 100.0

Mossi 271 51.0 260 49.0 531 100.0

Others 24 48.0 26 52.0 50 100.0

Total 568 50.4 558 49.6 1126 100.0

Nutritional state

Good 309 43.7 398 56.3 707 100.0

Medium 193 55.8 153 44.2 346 100.0

Bad 67 84.8 12 15.2 79 100.0

Total 569 50.3 563 49.7 1132 100.0

Female circumcision

Yes 94 53.1 83 46.9 177 100.0

No 472 49.5 482 50.5 954 100.0

Total 566 50.0 565 50.0 1131 100.0

Marital status

Married 487 49.9 490 50.2 977 100.0

Unmarried 79 52.3 72 47.7 151 100.0

Total 566 50.2 562 49.8 1128 100.0

Women occupation

Farmer 500 52.0 461 48.0 961 100.0

Employee-Salary 4 25.0 12 75.0 16 100.0

Trader 11 34.4 21 65.6 32 100.0

Trainee-worker 16 43.2 21 56.8 37 100.0

Not working 39 46.4 45 53.6 84 100.0

Total 570 50.4 560 49.6 1130 100.0

Partner occupation

Farmer 298 54.1 253 45.9 551 100.0

Employee-Salary 18 36.7 31 63.3 49 100.0

Trainee-worker 72 44.2 91 55.8 163 100.0

Not working 180 49.6 183 50.4 363 100.0

Total 568 50.4 558 49.6 1126 100.0
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Table A.4: Summary table of descriptive analysis of EMOC data (part 2 over 2)

Variables/categories

Maternal deaths Maternal survivals Total

N % N % N %

Women education

No education 459 50.8 445 49.2 904 100.0

Primary 109 47.0 123 53.0 74 100.0

Total 568 50.0 568 50.0 1136 100.0

Partner education

No education 489 51.2 466 48.8 955 100.0

Primary 25 45.5 30 54.6 55 100.0

Secondary/Higher 54 42.9 72 57.1 126 100.0

Total 568 50.0 568 50.0 1136 100.0

Prenatal visits

0 133 50.2 132 49.8 265 100.0

1 104 60.8 67 39.2 171 100.0

2 129 50.2 128 49.8 257 100.0

3 130 49.4 133 50.6 263 100.0

4+ 59 37.3 99 62.7 158 100.0

Total 555 49.8 559 50.2 1114 100.0

Transfer to HC

No 116 36.9 198 63.1 314 100.0

Yes 455 55.0 372 45.0 827 100.0

Total 571 50.0 570 50.0 1141 100.0

HC attended before transfer

Local HC 319 53.7 275 46.3 594 100.0

Medical Center 108 60.3 71 39.7 179 100.0

Other/Private HC 28 51.9 26 48.2 54 100.0

Total 455 55.0 372 45.0 827 100.0

Qualification of the person who transfer

Midwife 125 57.1 94 42.9 219 100.0

Nurse 144 56.9 109 43.1 253 100.0

Auxiliary midwife/nurse 119 47.0 134 53.0 253 100.0

Physician 34 68.0 16 32.0 50 100.0

IHO/Other 33 63.5 19 36.5 52 100.0

Total 455 55.0 372 45.0 827 100.0

Place of delivery

Home/On the way HC 65 49.2 67 50.8 132 100.0

Local HC 69 38.3 111 61.7 180 100.0

Tertiary HC 183 41.6 257 58.4 440 100.0

Not concerned 250 65.8 130 34.2 380 100.0

Total 567 50.1 565 49.9 1132 100.0

Assistance at delivery

Auxiliary midwife/Nurse 67 38.3 108 61.7 175 100.0

Midwife/Nurse 65 34.8 122 65.2 187 100.0

Physician 92 47.4 102 52.6 194 100.0

Others 96 47.3 107 52.7 203 100.0

NA 250 65.8 130 34.2 380 100.0

Total 570 50.0 569 50.0 1139 100.0
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Table A.5: Description of maternal mortality using DHS data

Area of residence
maternal death Maternal survivals Total

N � N � N �

Urban 40 5.73 6946 994.27 6986 1000

Rural 96 5.14 18574 994.86 18670 1000

Total 136 5.30 25520 994.70 25656 1000

χ2
y = 0.227 (Pvalue = 0.634 > 0.05)

women age group

15-19 13 14.62 876 985.38 889 1000

20-24 20 4.47 4458 995.53 4478 1000

25-29 26 4.39 5895 995.61 5921 1000

30-34 24 4.37 5469 995.63 5493 1000

35-39 29 7.07 4072 992.93 4101 1000

40-49 24 5.03 4750 994.97 4774 1000

Total 136 5.30 25520 994.70 25656 1000

χ2 = 19.583 (Pvalue = 0.001 < 0.05)

Respondents’ education status

Not educated 115 5.60 20421 994.40 20536 1000

Educated 21 4.11 5094 995.89 5115 1000

Total 136 5.30 25515 994.70 25651 1000

χ2
y = 1.462 (Pvalue = 0.227 > 0.05)

Respondents’ religion

Muslim 75 5.00 15587 995.00 15662 1000

Christian 40 5.00 7371 995.00 7411 1000

Other 20 8.00 2479 992.00 2499 1000

Total 135 5.00 25437 995.00 25572 1000

χ2 = 4.268 (Pvalue = 0.118 > 0.05)

Respondents’ childern

0-1 24 6.62 3600 993.38 3624 1000

2.00 14 3.53 3947 996.47 3961 1000

3.00 22 5.50 3981 994.50 4003 1000

4.00 12 3.35 3575 996.65 3587 1000

5.00 16 5.38 2958 994.62 2974 1000

6.00 20 7.42 2677 992.58 2697 1000

7+ 28 5.82 4782 994.18 4810 1000

Total 136 5.30 25520 994.70 25656 1000

χ2 = 8.713 (Pvalue = 0.190 > 0.05)

Wealth index

Richest 27 6.09 4403 993.91 4430 1000

Richer 26 5.32 4857 994.68 4883 1000

Middle 21 4.04 5179 995.96 5200 1000

Poorer 24 4.23 5655 995.77 5679 1000

Poorest 38 6.95 5426 993.05 5464 1000

Total 136 5.30 25520 994.70 25656 1000

χ2 = 6.180 (Pvalue = 0.186 > 0.05)

Respondents’ circumcision status

No 32 6.77 4695 993.23 4727 1000

Yes 103 4.93 20791 995.07 20894 1000

Total 135 5.27 25486 994.73 25621 1000

χ2
y = 2.151 (Pvalue = 0.142 > 0.05)
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A.3 Projection: Absolute frequencies

A.3.1 Mathematical model (time series)

A.3.1.1 DHS, Census data 1991-2006

Table A.6: MMRatio interpolated values from DHS and census estimates from 1991 to 2006 and

Projected MMRatio from 2007 to 2050

Interpollated MMRatio Projected MMRatio

Year MMRatio Year Forecast Lo 80 Hi 80

1991 566 1 2007 257.349 255.8852 258.813

1992 550 2008 214.565 209.0425 220.0865

1993 534.5 2009 182.947 169.7799 196.1143

1994 520.1 2010 164.463 139.5978 189.3284

1995 507.4 2011 158.363 117.8989 198.8277

1996 496.7 2012 161.388 102.162 220.6141

1997 488.8 2013 168.504 88.52033 248.4881

1998 4841 2014 174.007 72.61952 275.3944

1999 482.3 2015 172.745 50.57405 294.9163

2000 480.7 2016 161.207 19.82352 302.5905

2001 475.5 2017 138.237 -20.2889 296.7624

2002 463.2 2018 105.237 -68.3385 278.8115

2003 4401 2019 65.8187 -121.091 252.7287

2004 403.7 2020 24.9941 -174.188 224.1759

2005 357.8 2021 -11.924 -223.111 199.2626

2006 3072 2022 -40.461 -264.222 183.2994

Source: 1-DHS, 2-Census
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A.3.1.2 DHS, Census and UN agencies data 1991-2006

Table A.7: MMRatio interpolated values from DHS, census and international estimates from 1991 to

2006 and Projected MMRatio from 2007 to 2050

Inerpollated MMRatio Forecasted MMRatio

Year MMRatio Year Forecast Lo 80 Hi 80

1991 566.001 2007 265.73 264.27 267.20

1992 572.01 2008 231.32 225.60 237.04

1993 575.01 2009 207.12 194.41 219.84

1994 572.01 2010 194.32 172.53 216.12

1995 560.003 2011 191.82 159.90 223.74

1996 537.62 2012 196.64 154.70 238.57

1997 510.02 2013 204.61 153.79 255.42

1998 484.001 2014 211.26 153.38 269.14

1999 465.37 2015 212.69 149.79 275.59

2000 456.00 2017 191.09 123.30 258.87

2001 454.83 2018 167.93 99.27 236.58

2002 453.07 2020 107.74 38.31 177.17

2003 440.001 2022 50.95 -19.56 121.45

2004 407.91 2025 9.48 -67.00 85.95

2005 361.13 2027 5.37 -77.83 88.58

2006 307.002 2028 3.61 -82.75 89.97

Source: 1-DHS, 2-Census, 3-UN agencies
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A.3.1.3 DHS 1991-2010

Table A.8: interpolated MMRatio from 1991 to 2010 base on DHS information and Projected MMRatio

from 2011 to 2050

Interpolated MMRatio Projected MMRatio

Years MMRatio Years MMRatio Lo 80 Hi 80

1991 566.001 2011 325.11 324.95 325.27

1992 553.08 2012 309.45 308.71 310.19

1993 540.32 2013 294.09 292.06 296.13

1994 527.85 2014 279.12 274.85 283.38

1995 515.83 2015 264.55 256.88 272.21

1996 504.42 2017 236.72 218.01 255.44

1997 493.76 2020 198.37 150.05 246.69

1998 484.001 2022 175.10 96.76 253.43

1999 475.18 2025 143.65 2.57 284.73

2000 466.89 2027 124.99 -70.93 320.92

2001 458.61 2030 100.47 -199.07 400.02

2002 449.82 2032 86.44 -297.43 470.31

2003 440.001 2035 68.85 -465.95 603.65

2004 428.75 2037 59.44 -593.16 712.03

2005 416.16 2040 48.78 -807.69 905.25

2006 402.46 2042 43.99 -967.31 1055.28

2007 387.87 2045 40.26 -1232.94 1313.46

2008 372.62 2047 40.09 -1428.22 1508.39

2009 356.92 2049 41.76 -1638.61 1722.14

2010 341.001 2050 43.29 -1749.62 1836.21

Source: 1-DHS
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A.3.1.4 All sources of data 1990-2010

Table A.9: MMRatio from 1990 to 2010 from all sources of information

Year Original MMRatio smoothed MMRatio

1990 4883 529.42

1991 5661 534.63

1995 5603 531.53

1998 4841 495.55

2000 4563 462.92

2003 4401 408.70

2005 3703 371.45

2006 3072 355.66

2008 3323 333.95

2010 3411 320.18

Source: 1-DHS, 2-Census, 3-UN agencies
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Table A.10: Projected MMRatio from 2011 to 2050 base on all data available after smoothing and

interpolation

Interp MMRatio Projected MMRatio

Year estimate Year estimate Lo 80 Hi 80

1990 529.42 2011 314.19 313.53 314.85

1991 534.63 2012 308.56 306.08 311.03

1992 538.09 2013 303.24 297.6 308.87

1993 539.05 2014 298.2 287.92 308.48

1994 537.03 2015 293.41 276.93 309.9

1995 531.53 2017 284.48 250.72 318.25

1996 522.31 2020 272.39 200.35 344.43

1997 510.01 2022 264.99 159.32 370.66

1998 495.55 2025 254.64 86.85 422.42

1999 479.71 2027 248.11 31.48 464.74

2000 462.92 2030 238.74 -61.64 539.12

2001 445.47 2032 232.71 -130.11 595.53

2002 427.39 2035 223.9 -241.9 689.71

2003 408.70 2037 218.16 -322.18 758.49

2004 389.63 2040 209.67 -450.75 870.09

2005 371.45 2042 204.08 -541.66 949.82

2006 355.66 2045 195.78 -685.39 1076.94

2007 343.34 2047 190.28 -785.92 1166.48

2008 333.95 2048 187.54 -837.54 1212.63

2009 326.56 2049 184.81 -890.06 1259.67

2010 320.18 2050 182.08 -943.44 1307.6

Source: 1-DHS, 2-Census, 3-UN agencies
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A.3.1.5 Health facilities data 1990-2010

Table A.11: Number of maternal deaths per 100000 parturients from 2011 to 2050

Interpolated MDPart Projected MDPart

Year MDPart Year MDPart Lo 80 Hi 80

2000 271.60 2012 56.17 6.00 106.34

2001 266.57 2014 53.89 -30.11 137.90

2002 167.50 2015 52.79 -43.08 148.65

2003 206.79 2020 47.59 -88.87 184.06

2004 202.48 2025 42.91 -119.24 205.06

2005 175.70 2030 38.69 -141.66 219.04

2006 110.79 2032 37.12 -149.10 223.34

2007 100.54 2034 35.61 -155.86 227.09

2008 88.57 2035 34.88 -159.01 228.77

2009 71.22 2040 31.45 -172.79 235.69

2010 67.60 2045 28.36 -183.92 240.64

2011 57.16 2050 25.57 -193.03 244.17

Source: 1-DHS

 

 

 

 



Section A.3. Projection: Absolute frequencies Page 286

A.3.2 Component method. Self design: PMDF

Figure A.3: Graph1.PMDF from 1990 to 2010, Graph2. PMDF from 2011 to 2050

Source: 1-DHS, 2-Census, 3-UN agencies
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Table A.12: Projected PMDF from 1991 to 2050 base on all data available

Interpolated PMDF Forecasted PMDF

Year PMDF Year PMDF Lo 80 Hi 80

1991 23.603 2009 16.96 16.95 16.97

1992 23.52 2010 16.87 16.83 16.91

1993 23.42 2012 16.48 16.28 16.68

1994 23.28 2015 15.30 14.69 15.90

1995 23.09 2017 14.26 13.37 15.15

1996 22.82 2020 12.78 11.59 13.97

1997 22.47 2022 12.05 10.75 13.34

1998 22.001 2025 11.35 10.01 12.70

1999 21.42 2027 11.01 9.65 12.38

2000 20.74 2030 10.36 8.96 11.75

2001 20.03 2032 9.72 8.28 11.17

2002 19.31 2035 8.51 6.94 10.08

2003 18.62 2037 7.66 6.00 9.32

2004 18.02 2040 6.53 4.77 8.30

2005 17.53 2042 5.94 4.13 7.74

2006 17.202 2045 5.19 3.34 7.03

2007 17.05 2047 4.69 2.82 6.56

2008 17.003 2050 3.79 1.87 5.72

Source: 1-DHS, 2-Census, 3-UN agencies
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A.3.2.1 Component method. Self design: GFR

Figure A.4: Interpolated GFR from DHS and Census data 1991 to 2011 and projected trend from 2012

to 2050

Source: 1-DHS, 2-Census, 3-UN agencies
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Table A.13: Interpolated GFR from DHS and Census data 1991 to 2011 and projected trend from 2012

to 2050

Interpolated GFR Forecasted GFR

Year GFR Year GFR Lo 80 Hi 80

1991 223 2007 193.39 191.25 195.53

1992 230.79 2010 188.35 173.20 203.50

1993 233 2015 178.52 158.27 198.76

1994 226.38 2020 168.70 143.72 193.67

1995 216.94 2022 164.92 138.17 191.66

1996 213 2025 159.04 130.05 188.04

1997 219.65 2027 155.21 124.85 185.58

1998 229 2030 149.41 116.99 181.84

1999 232.14 2032 145.54 111.88 179.20

2000 229.13 2035 139.77 104.27 175.26

2001 222.24 2037 135.89 99.24 172.55

2002 213.77 2040 130.11 91.78 168.43

2003 206 2042 126.24 86.84 165.65

2004 200.67 2045 120.45 79.48 161.42

2005 197.34 2047 116.59 74.61 158.57

2006 195 2050 110.79 67.34 154.24

Source: 1-DHS, 2-Census, 3-UN agencies
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A.3.2.2 Component method. Self design: TFR

Table A.14: Interpolated TFR from 1991 to 2006 and projected trend from 2007 to 2050

Interpolated TFR Forecasted TFR Census projection

Year TFR Year TFR Lo 80 Hi 80 TFR

1991 7.3 1 2007 6.2 6.19 6.21 6.2

1992 7.08 2008 6.16 6.12 6.19 6.16

1993 6.9 1 2010 5.91 5.82 5.99 6

1994 6.81 2012 5.6 5.49 5.72 5.84

1995 6.79 2015 5.46 5.34 5.58 5.6

1996 6.8 2 2017 5.46 5.34 5.58 5.45

1997 6.82 2020 5.14 5 5.29 5.2

1998 6.81 2022 4.86 4.7 5.02 5.04

1999 6.72 2025 4.74 4.57 4.9 4.8

2000 6.6 2027 4.71 4.55 4.88 4.6

2001 6.46 2030 4.38 4.19 4.57 4.4

2002 6.33 2032 4.12 3.92 4.32 4.28

2003 6.21 2035 4.01 3.81 4.21 4.1

2004 6.19 2040 3.62 3.4 3.84 3.7

2005 6.18 2045 3.28 3.05 3.51 3.3

2006 6.22 2050 2.86 2.62 3.11 3.0

Source: 1-DHS, 2-Census
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A.3.2.3 Component method. Self design: Headcount index

� Headcount index(%)

interpolated Headcount index from 1994 to 2006 and projected trend from 2007 to 2050

Source: 1-DHS, 2-Census, 3-UN agencies
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interpolated P0 from 1994 to 2006 and projected trend from 2007 to 2050

Interpolated P0 Forecasted P0

Year P0 Year P0 Lo 80 Hi 80

1991 2007 41.57 40.05 43.09

1992 2008 41.13 38.54 43.72

1993 2010 40.3 35.81 44.78

1994 44.51 2012 39.47 33.17 45.78

1995 44.81 2015 38.24 29.14 47.34

1996 45.08 2017 37.42 26.36 48.48

1997 45.26 2020 36.19 22.05 50.33

1998 45.31 2022 35.37 19.06 51.67

1999 45.2 2025 34.13 14.43 53.84

2000 45.08 2027 33.31 11.24 55.38

2001 45.13 2030 32.08 6.31 57.85

2002 45.51 2032 31.26 2.93 59.59

2003 46.41 2035 30.03 -2.28 62.33

2004 46.61 2040 27.97 -11.33 67.27

2005 431 2045 25.92 -20.8 72.63

2006 42.11 2050 23.86 -30.67 78.4

Source: 1-Statistics year book 2009
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A.3.2.4 Component method. Self design: Assistant delivery

Table A.15: interpolated delivery assistance from 1994 to 2006 and projected trend from 2007 to 2050

Interp Assisted deliv Forecasted assisted deliveries

Year Assist del Year Assist del Lo 80 Hi 80

1991 2012 70.62 69.55 71.69

1992 2014 75.99 70.58 81.4

1993 41.5 1 2015 77.94 69.66 86.22

1994 38.8 2017 80.68 66.57 94.79

1995 36.26 2020 83.58 61.09 106.07

1996 34.01 2022 84.89 57.08 112.7

1997 32.21 2024 85.84 52.98 118.7

1998 311 2025 86.21 50.94 121.49

1999 30.53 2027 86.81 46.9 126.72

2000 30.88 2030 87.41 41.04 133.79

2001 32.16 2035 88.03 30.22 145.84

2002 34.43 2037 88.13 26.88 149.39

2003 37.81 2039 88.21 23.66 152.76

2004 42.28 2040 88.24 22.1 154.38

2005 47.62 2042 88.29 19.06 157.52

2006 53.52 2044 88.33 16.13 160.52

2007 59.41 2045 88.34 14.71 161.97

2008 64 2047 88.36 11.92 164.8

2009 66.22 2049 88.38 9.22 167.53

2010 67 1 2050 88.38 9.22 167.5

Source: 1-DHS, 2-MICS
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Table A.16: Interpolated delivery assistance from MoH data 2000 to 2011 and projected trend from

2012 to 2050

Interp assisted deliv Forecasted assisted deliveries

Year Estimate Year Estimate Lo 80 Hi 80

2000 36.5 2012 80.01 72.77 87.25

2001 35.5 2015 83.79 61.89 105.69

2002 37.9 2020 86.54 46.64 126.44

2003 44.2 2025 87.48 33.37 141.60

2004 35.8 2030 87.81 21.87 153.74

2005 36.7 2035 87.92 11.79 164.05

2006 43.4 2037 87.94 8.08 167.80

2007 54.6 2040 87.96 2.79 173.12

2008 62.7 2042 87.96 -0.56 176.49

2009 73.4 2045 87.97 -5.38 181.32

2010 76 2047 87.97 -8.46 184.40

2011 78.3 2050 87.97 -12.90 188.85

Source: 1-DHS, 2-Census, 3-UN agencies
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A.3.2.5 Component method. Self design: TMR

Table A.17: Projected TMR for component method

Year TMR Year TMR Year TMR

1991 11.348 2011 7.310343 2031 5.306708

1992 11.191 2012 7.221172 2032 5.227275

1993 11.03 2013 7.076714 2033 5.149578

1994 10.86 2014 6.973326 2034 5.073605

1995 10.69 2015 6.84715 2035 4.999301

1996 10.499 2016 6.740344 2036 4.926639

1997 10.315 2017 6.624917 2037 4.855577

1998 10.105 2018 6.519298 2038 4.786084

1999 9.917 2019 6.411202 2039 4.718122

2000 9.67 2020 6.308671 2040 4.65166

2001 9.496 2021 6.206296 2041 4.586663

2002 9.18 2022 6.10757 2042 4.523099

2003 9.07 2023 6.010101 2043 4.460937

2004 8.68 2024 5.915391 2044 4.400146

2005 8.34 2025 5.822366 2045 4.340695

2006 8.19 2026 5.731659 2046 4.282555

2007 7.83 2027 5.642775 2047 4.225697

2008 7.75 2028 5.555969 2048 4.170093

2009 7.54 2029 5.470999 2049 4.115716

2010 7.49 2030 5.387955 2050 4.062537
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A.4 Presentation of some demographic techniques used in the study

A.4.1 Presentation of P/F Ratio method

The first step consist to compute the average parity of mothers aged between α and α+ 4:

P (α, α+ 4) =
E(α, α+ 4)

W (α, α+ 4)
(A.1)

Where αε{10, 15, 20, 25, 30, 35, 40, 45}

Fertility rate between α and α+ 4:

f(α, α+ 4) =
B(α, α+ 4)

W (α, α+ 4)
(A.2)

Fertility rate for conventional age groups: When the fertility rate is obtained using the distribution of

births per age groups of mothers at delivery the previous formula is adequate to proceed the P/F method

of Brass. But, when we consider the births of the last 12 months and the ages of mothers at the end

of the period (during the Census), the age specific are shifted by six months and are not adapted to the

previous formula. In this case, we should adjust the the fertility rate using the following formula:

f̂(α, α+4) =

 (1− ω(α− 5, α− 1))× f(α, α+ 4) + ω(α, α+ 4)× f(α+ 5, α+ 9) For α ≤ 40

(1− ω(40, 44))× f(45, 49) For α = 45

(A.3)

f̂(α, α + 4) is the adjusted fertility rate or fertility schedule for conventional and f(α, α + 4) the

unadjusted fertility rate.

The adjustment coefficients are calculated as followed:

ω(α, α+ 4) = z1(α, α+ 4) + z2(α, α+ 4)× f(α, α+ 4)

ϕ(45, 49)
+ z3(α, α+ 4)× f(α+ 5, α+ 9)

ϕ(45, 49)
(A.4)

Where ϕ is the cumulated fertility schedule for a period corresponding to the following formula:

ϕ(α, α+ 4) = 5×
α=50∑
α=10

f(α, α+ 4) (A.5)

 

 

 

 



Section A.4. Presentation of some demographic techniques used in the study Page 297

The least-squares regression applied to fit the above equation by several model cases built under Coale-

Trussell fertility model, provides the parameters z1, z2 and z3. According to (Hill et al., 1983), the

observe number of births of mothers aged less than 15 year old can be add to those declare by mothers

of 15-19 years old.

Add caption3

Age group (α, α+ 4) Coefficients

z1 z2 z3

15-19 0.031 2.287 0.114

20-24 0.068 0.999 -0.233

25-29 0.094 1.219 -0.977

30-34 0.12 1.139 -1.531

35-39 0.162 1.739 -3.592

40-44 0.27 3.454 -21.497

Source:

Average parity equivalents for a period F (α, α + 4). Brass method of obtaining F (α, α + 4) is base

on a simple polynomial model of interpolation in which intervene the fertility rates and the cumulated

fertility.

F (α, α+ 4) =

 ϕ(α− 5, α− 1) + λ1 × f(α, α+ 4) + λ2 × f(α+ 5, α+ 9) For α 6 40

ϕ(40, 44) + λ∗1 × f(40, 44) + λ∗2 × f(45, 49) For α = 45
(A.6)

F (α, α+ 4) =

 ϕ(α− 5, α− 1) + λ̂1 × f̂(α, α+ 4) + λ̂2 × f̂(α+ 5, α+ 9) For α 6 40

ϕ(40, 44) + λ̂∗1 × f̂(40, 44) + λ̂∗2 × f̂(45, 49) For α = 45
(A.7)

Coale and Trussell a second-degree polynomial of interpolation in which intervene the fertility rates and

three successive values of the cumulated fertility. But, this method will not be presented here.

For more precision, we can consider that λ1 and λ2 are not constants, and the previous equation

becomes:
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F (α, α+4) = ϕ(α−5, α−1)+λ1(α, α+4)×f(α, α+4)+λ2(α, α+4)×f(α+5, α+9)+λ3(α, α+4)×f(45, 49)

(A.8)

F (α, α+4) = ϕ(α−5, α−1)+λ̂1(α, α+4)×f̂(α, α+4)+λ̂2(α, α+4)×f̂(α+5, α+9)+λ̂3(α, α+4)×f̂(45, 49)

(A.9)

The coefficients λ1(α, α+ 4) , λ2(α, α+ 4) and λ3(α, α+ 4) are obtained by applying a least-squares

regression to several model cases built under Coale-Trussell fertility model in order to fit the above

relation .

Add caption

Age group (α, α+ 4) Coefficients

λ1 λ2 λ3

15-44 3.392 -0.392

45-49 0.392 2.608

15-19 2.531 -0.188 0.0024

20-24 3.321 -0.754 0.0161

25-29 3.265 -0.627 0.0145

30-34 3.442 -0.563 0.0029

35-39 3.518 -0.763 0.0006

40-44 3.862 -2.481 -0.0001

45-49 3.828 0.016 a -0.0002

Source:

Adjustment of period fertility schedule.

Compute the ratio

P /F (α, α+ 4) =
P (α, α+ 4)

F (α, α+ 4)
(A.10)

Where αε{10, 15, 20, 25, 30, 35, 40, 45}
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Add caption2

Age group (α, α+ 4) Coefficients

λ̂1 λ̂2 λ̂3

15-44 2.917 -0.417

45-49 0.417 2.083

15-19 2.147 -0.244 0.0034

20-24 2.838 -0.758 0.0162

25-29 2.76 -0.594 0.0133

30-34 2.949 -0.566 0.0025

35-39 3.029 -0.823 0.0006

40-44 3.419 -2.966 -0.0001

45-49 3.535 -0.0007 a -0.0002

Source:

It is expected if the data are very good quality to get the same value of the P /F ratio at all age groups.

That means:

∀α 6 45 P /F (α, α+ 4) = C

.

Where C is a constant.

But, we know that the number of children ever born is generally more under declared as the ages of

mothers increase. Therefore, we usually observe a diminution of the P /F ratio as mothers ages are

increasing (particularly for ages greater than 30 or 35).

That is why, the method proposes to use as adjustment coefficient C of the period fertility rates

P /F (20, 24) or P /F (20, 24) if they have very close values or the weighted mean (the weights should be

the number of women for concerned ages) of them otherwise (??). However, in the latter situation, a

simple unweighted mean can be used.
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c =


P /F (20, 24) or P /F (25, 29) If P /F (20, 24) 'P /F (25, 29)

(W (20, 24)P /F (20, 24) +W (25, 29)P /F (25, 29))

(W (20, 24) +W (25, 29))
If P /F (20, 24) 6=P /F (25, 29)

(A.11)

Sometimes, we know from previous research that fertility level is on decline particularly in old age

females groups. In this case, P /F (20, 24) is more probably less touched by the decline than P /F (25, 29)

or those of above ages and therefore should be used instead as value of c. It is important to mention

that P /F (15, 19) and ratios for ages grater than 30 (P /F (30, 34) or above) are likely to be bias that

is why they are usually not considered. The problem with P /F (15, 19) is the difficulties to calculate

F (15, 19) and for P /F (30, 34) and above, it is the under declaration of children ever born.

Once we found the appropriate value of fertility rate adjustment factor c, we can proceed to the calcu-

lation of an adjusted fertility rate f̆ by:

f̆(α, α+ 4) =

 c× f(α, α+ 4) For fertility rates provided by age groups at delivery

c× f̂(α, α+ 4) For fertility rates provided by age groups shifted by six months

(A.12)

The adjusted total fertility rate is obtained by the following equation:

˘TFR(α, α+ 4) = 5×
α=45∑
α=15

f̆(α, α+ 4) (A.13)

The adjusted number of birth responds to the following equation:

B̆(α, α+ 4) = W (α, α+ 4)× f̆(α, α+ 4) (A.14)
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A.4.2 Life table

S(α): Number of survivals at the αth birthday. D(α, α+ k): Number of deaths from the αth birthday

to the (α + k)th birthday. MRate(α, α + k):Annual mortality rate between the αth birthday to the

(α+ k)th birthday.

These quantities are inter-related as followed:

D(α, α+ k) = S(α+ k)− S(α) (A.15)

MRate(α, α+ k) =
D(α, α+ k)

S(α)
(A.16)

D(α, α+ k) = S(α)×MRate(α, α+ k) (A.17)

D(α, α+ k) = S(α)×MRate(α, α+ k) = S(α+ k)− S(α) (A.18)

S(α+ k) = S(α)× (1−MRate(α, α+ k)) (A.19)

The life expectancy at birth is a summary indicator of mortality expressed in a life table. It is the average

lifespan or average age at death of a cohort of people of a given life table.

e0 =
1

2
+
S(1) + S(2) + S(3) + S(4) + ...

S(0)
(A.20)

e0 =
1

2
+

2.5× S(1) + 4.5× S(5) + 5× (S(10) + S(15) + ...)

S(0)
(A.21)

For a given age α, the life expectancy of people who reached this age can be defined as his (her) number

of years remaining to live. It corresponds to the following formula:

eα =
1

2
+
S(α+ 1) + S(α+ 2) + S(α+ 3) + S(α+ 4) + ...

S(α)
(A.22)

 

 

 

 



Section A.4. Presentation of some demographic techniques used in the study Page 302

IF α ≥ 10

eα =
1

2
+
k × sum α = 10αNS(α+ k)

S(α)
(A.23)

Total stationary population at age between α and α+ k (α and α+ k included) is expressed as below:

V (α) = k × S(α) + S(α+ k)

2
(A.24)

The total population that survived after the αth birthday is:

T (α) =
∑

(V (α, α+ k)) = V (α, α+ k) + V (α+ k, α+ 2k) + V (α+ 2k, α+ 3k) + ... (A.25)

Therefore:

eα =
T (α)

V (α)
(A.26)

Generation or cohort life tables and current or period life table

Originally and as presented above, the life tables are made for determine the arise of mortality among

a cohort or a generation or many generations. Such a method required data for many years in order to

compute the mortality rate. Therefore, direct calculation of mortality rate (MRate) is practically scarce

because of the lack of data appropriated for that. Generally, we dispose of transversal data (not cohort

or generation data) which is adapted for compute only the central mortality rate (mr) and therefore

compute the current life table. Once the central mortality rate is obtained, it remains to convert it into

a mortality rate and then build the current life table.

A strong relationship exists between mortality rate and central mortality rate once we are under the

hypothesis of a stationary population. Indeed, in the case of stationary population:

MRate(α, α+ k) =
D(α, α+ k)

S(α)
(A.27)

mr(α, α+ k) =
D(α, α+ k)

k[S(α)−D(α, α+ k)] + a(α, α+ k)×D(α, α+ k)
(A.28)

Replacing in the equation above D(α, α+ k) by the the relation:

D(α, α+ k) = MRate(α, α+ k)× S(α)

we obtain
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mr(α, α+ k) =
MRate(α, α+ k)× S(α)

k[S(α)−MRate(α, α+ k)× S(α)] + a(α, α+ k)×MRate(α, α+ k)× S(α)
(A.29)

After manipulation of the equation, we obtain:

MRate(α, α+ k) =
k ×mr(α, α+ k)

1 + [k − a(α, α+ k)]×mr(α, α+ k)
(A.30)

In practice, we consider that the deaths occurring from α years old to α+ k years intervene in average

at the middle of the interval. In other word, the survival function is linear in any interval α years old to

α+ k. This assumption is materialized as followed:

a(α, α+ k) =
k

2
(A.31)

In practice, we have base on the hypothesis above:

MRate(α, α+ k) =
k ×mr(α, α+ k)

1 + [k − k
2 ]×mr(α, α+ k)

(A.32)

MRate(α, α+ k) =
2× k ×mr(α, α+ k)

2 + k ×mr(α, α+ k)
(A.33)

MRate(α, α+ k) =


2×mr(α, α+ k)

2 +mr(α, α+ k)
For k=1

10×mr(α, α+ k)

2 + 5×mr(α, α+ k)
For k=5

(A.34)

This above relation is called, linear method of mortality rate transformation. This method has a limit

of the assumption of stationary population. That is why Reed and Merrell investigated life tables of

United States from 1910, 1920 and 1930 and found another equation to compute mortality rate using

the central mortality rate:

MRate(α, α+ k) = 1− exp−k×mr(α,α+k)−0.008×k
3×mr(α,α+k)2 (A.35)

In practice the formula of Reed and Merrell give good satisfaction in the conversion of central mortality

rate into mortality rate however its limitations. Indeed, this formula as a particular case of the one of
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Greville, suppose that the population is stationary and a exponential growth of the central mortality

rate. The formula of Reed and Merrel corresponds to the one of Greville is with c=0.096:

Greville formula

MRate(α, α+ k) = 1− exp−k×mr(α,α+k)−
k
12
×k3×mr(α,α+c)2 (A.36)

The formula of Reed and Merrel provides satisfactory results but in absence of it, the formula of linear

method of mortality rate. All the previous methods present important limitations and the poor quality

of data generally collected in developing country in absence of civil registration system. Among the

large range of existent method to build a life table reflecting the reality, we can mention, specifically

the model life tables. We interesting part of the model life tables compared to the conversion methods

of central mortality rate into a mortality rate is that we just need one or some parameters to be able to

generate a life table.

Model life tables:

The model life tables are built under the hypothesis that it exists a relationship between mortality rate

per age for a given life table. In other words, we can found a mortality rate for an age group knowing

the one of a neighbour age group.

Based on this assumption, already proved in many studies, we can provide a life table knowing the

mortality rate of some or only one age group. By the relationship of age group neighbourhood, we can

obtained the remaining.

The model life tables are built using a set of existent life tables assumed to be a good quality (for

many countries and many years) to extract a pattern on the mortality rate per age for a given level of

mortality. Different model life tables exist, but the most used are those of United Nations, Coale and

Demeny, Ledermann and William Brass.

The model life tables of United Nations in 1955 is established base on 158 life tables covering the years

1890 to 1951 in majority from European Countries with only 6 from Africa. The model life tables are

based on parabolic regression equations describing the relationship between the mortality rate at a given

age group and the mortality rate for the previous age group found from a set of existent data. The

output of the technique reached to 40 United Nation model life tables corresponding to a level of infant

mortality. Therefore, the level of infant mortality constitutes the input of the table or the requirement

parameter to be able to use the adequate table among the 40 and then obtain the other parameters of
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a life table. The United Nation model life tables also provides 24 model life tables separately for males

and females corresponding to the life expectancy at birth as input parameter.

The model life table of Princeton (Also called model life table of Coale and Demeny) is made in 1966

with 326 existent life tables. It provides a set of 24 Coale and Demeny model life tables for males and

the same number for females. The tables here are groups per regions (East, North, South and West)

corresponding a certain level of mortality.

The model life table of Ledermann published 3 years after the one of Coale and Demeny is based on

the analysis of 154 existent life tables. The method of Ledermann is more simple to be used because,

instead of providing a list of tables, presented a formula which could help to create a life tables using

one or two parameters as inputs. The formula of producing the life tables of Ledermann with infant

mortality as input is the follow:

log(MRate∗(α, α+ 5)) = ν1(α) + ν2(α) log(MRate1)± S (A.37)

where,

ν1(α), ν2(α) and ν3(α) are given coefficients which depend on the age. MRate1 is the parameter to in-

put in the method( which can be for example the infant mortality rate MRate(0, 1)). S = ν3(α)ε is the

standard deviation of the distribution and ε is a standard normal variable. Therefore, the truth value of

log10MRate(α, α+5) has 95 percent of chance to be in the interval: [
MRate∗(α, α+ 5)

antilog[2 ∗ ν3(α)]
,MRate∗(α, α+

5)× antilog[2× ν3(α)]]

With

log10MRate∗(α, α+ 5) = ν1(α) + ν2(α) log10(mr(0, 1)) (A.38)

The equation for two input parameters is:

log(MRate∗(α, α+ 5)) = ν3(α) + ν4(α) log(MRate1) + ν5(α) log(MRate2) + ν6(α)ε (A.39)

The model life table of Ledermann provides more equations according the number and types of input

parameters. Hence, according to available information, it is possible to choose between the seven

equations for one parameter and tree equations for 2 parameters also provided by this method.
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The model life table of W. Brass made available in 1968 are base on the assumption that their is a

relationship between the logit of maternal mortality rate of two given life tables at a given age. Base

on this observation, W. Brass proposed to adjust the crude value of mortality rate of the given life table

using the mortality rate of a standard life table MRateRef at a given age. The equation underlining

the method can be written as followed:

logit[MRate(0, α)] = ν1 + ν2 × logit[MRateRef (0, α)] (A.40)

Where logit(MRate(0, α)) = 1
2 log[ MRate(0,α)

1−MRate(0,α) ] is the logit of the mortality rate from birth to the

age α. the coefficients ν1 and ν2 remain unchanged whatever the age considered.

The adequate method to obtain an adjusted values of MRate(0, α) should be by doing using the

Ordinary Least Square line between the crude values of MRate(0, α) and MRateRef (0, α) per age.

But, Because of the characteristics of the function logit, we can reach to unrealistic erroneous values

of MRate(0, α) at young ages and old ages. That is why, Brass proposed a method to obtain the

coefficients ν1 and ν2 and therefore the adjustment values of MRate(0, α).

Indeed, in practice, we compute the mean Z(1) = 1
3MRate(0, 5) + MRate(0, 10) + MRate(0, 15),

Z(2) = 1
3MRate(0, 30)+MRate(0, 35)+MRate(0, 40) and their equivalents in the reference life table

ZRef (1) and ZRef (2).

Z(1) = ν1 + ν2 × ZRef (1) (A.41)

Z(2) = ν1 + ν2 × ZRef (2) (A.42)

Therefore:

ν2 =
Z(1)− Z(2)

ZRef (1)− ZRef (2)
(A.43)

ν1 = Z(1)− ν2 × ZRef (1) (A.44)

ν1 = Z(2)− ν2 × ZRef (2) (A.45)
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