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Executive Summary 

The objective of the present analysis was to analyse the level, trends and pattern of: (i) mortality 

among the general population; (ii) early childhood mortality; (iii) adult mortality; and (iv) mortality 

among the elderly. The main findings is that mortality remains generally high in Rwanda but 

has decreased substantially over time, especially among children aged 0. More detailed 

findings are presented below. 

Mortality among the general population: 

Overall 79,465 deaths occurred in the Rwandan population during the year preceding the 2012 

census. Among them there were slightly more males (39,863) than females (39,607). In other 

words 218 persons die every day in Rwanda. This is equivalent to a Crude Death Rate (CDR) of 

7.7ă (8.0ă among males and 7.4ă among females). 

The mortality pattern in Rwanda is similar to the one found in countries with high levels of 

mortality during childhood and at old ages. The mortality rate is around 50ă during the first year 

of life and decreases quickly to 6ă between ages 1 and 4 before varying a little bit up to 55 years 

when it surpasses again the 10ă. As age increases, the mortality increases very quickly and 

even reaches a value close to 180ă at age 80 and above. The mortality pattern does not vary by 

sex though the level of mortality is systematically higher among males than among females for all 

age-group. 

As for life expectancy at birth (e0), it is 64.5 years in 2012 for both sexes. As is usually the case, it 

is higher among females (66.2 years) than males (62.5 years). It has increased a lot over the past 

decade. In 2002 it was 48.4 years for males and 53.8 years for females.  

Childhood mortality: 

Infant mortality is still high in Rwanda. The Infant Mortality Rate (IMR) in 2012 is 48.6 ă and is 

higher among boys (53ă) than girls (44%). However the IMR has decreased a lot and more 

quickly during the last decade: from 139ă in 2002 to 48.6ă in 2012. The decrease is more 

important among girls (67%) than among boys (63%). 

The Child Mortality Rate (4q1) in 2012 is 25ă with slight difference by sex: 26ă for boys and 

24ă for girls. The Child Mortality Rate also decreased a lot between 2002 and 2012, more among 

boys (77%) than girls (74%). 

Regarding Under-Five Mortality Rate (U5MR), it is also high with 72ă of the new-born likely to die 

before their 5th anniversary. It is higher among boys (78.1ă) than among girls (66.1ă). As for the 

other childhood mortality rates (infant mortality rate and child mortality rate), it has decreased a lot 

between 2002 and 2012, with slight difference by sex: 67.4% among boys and 69% among girls. 

The different findings presented above are consistent with the DHSs results that have already 

revealed an important decline in childhood mortality in Rwanda in the recent years.  

Adult mortality: 
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Adult mortality in a population is better summarized by life expectancy at age 20. The 2012 

census revealed that in Rwanda an adult people aged 20 may expect to live an additional 51.1-

year period. This is greater among females (52.4 years) than among males (49.6 years). 

Compared to life expectancy at birth this means that a Rwandan who escapes from all mortality 

risks before age 20 would expect to live 6 years and a half more than at his/her birth. Six years 

and a half is therefore a measure of the cost in life expectancy of the risk the Rwandans are 

submitted to during their first 20 years of life. The gain is greater among males (7.1 years) than 

among females (6.2 years) reflecting the higher risk of mortality males run during the first 20 years 

of life. 

Mortality among the elderly: 

The official definition of elderly in Rwanda is people aged 60 years and above. Therefore in this 

analysis we captured mortality among the elderly through life expectancy at age 60 (e60). Under 

the current level of mortality a person who reaches age 60 in Rwanda would expect to live around 

18 more years (17 years for males and 18 for females). This corresponds to a gain in life 

expectancy of 13 years as compared to life expectancy at birth. The gain is even higher among 

males (14.5 years) than among females (12 years). This means that the cost in terms of life 

expectancy of the different risk a Rwandan has to go through between birth and age 60 is too high 

(13 years), especially among men (14.5), reflecting the greater death risk run by males.  

Interpretation of the findings 

The dramatic decline in all types of mortality presented above seems to reflect the direct impact of 

the vigorous and multidimensional interventions implemented over the past decade to fight 

against the leading causes of death in Rwanda (Malaria, Tuberculosis, HIV/AIDS, childhood 

diseases, etc.). It seems also to reflect the long-term impact of earlier interventions aimed at 

recovering from the 1994 genocide that had increased tremendously mortality. These actions 

resulted into a better access to health care and an improvement in living conditions of the 

population; for instance 1 million Rwandans escaped from poverty between 2006 and 2011 

according to EICV 2010/20111.  

More health facilities were built and evenly distributed throughout the territory, mosquito nets 

widely distributed to households, immunization campaigns conducted, universal access to 

medical insurance established, hygiene promoted, etc. According to the MoH annuals reports the 

number of non-private health facilities in Rwanda increased from 579 in 2010 to 720 at the end of 

2011. There was 1 doctor per 17,200 inhabitants in 2011 compared to 1 doctor per 75,000 in 

2000, and 1 nurse per 1,294 inhabitants compared to 1 nurse per 6250 inhabitants in 2000. 

Access to health facility has increased from 31% in 2003 to 95% in 2010. According to the 2010 

DHS nearly all of the mothers (98 %) received antenatal care from trained personnel. The 

contraceptive prevalence rate was 45%in 2010.Over 90% of the children have received 

vaccination services in 2010. On average, 78% of households have health insurance, an increase 

from 68% in 2007ï08.  

                                                
1
NISR .2012. The third Integrated household living conditions survey , main report  
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Chapter 1: Overview of the Fourth Rwanda Population and 

Housing Census 

1.1 Context and justification 

The history of the Population and Housing Census in Rwanda dates back to the 1970s. To date, 

four modern censuses have successfully been conducted in Rwanda, in 1978, 1991, 2002 and 

2012. 

The 2002 Census collected a number of demographic and socio-economic characteristics and 

indicated a total population of 8,128,553 people. Following the United Nations Decennial 

Census Program, the 2012 Census is the Fourth Rwanda Population and Housing Census 

(RPHC4). It indicates that the country now has a total population of 10,515,973 people. 

Besides the endorsement of recommendations from major international conferences held under 

the auspices of the United Nations, the Government of Rwanda (GoR) has been focusing since 

2000 on the long-term Vision 2020 that aims at transforming Rwanda into a middle-income 

country. This is being implemented through the medium-term planning framework of the 

Economic Development and Poverty Reduction Strategy (EDPRS) for successive five-year 

periods. The measurement of progress in implementing the EDPRS and the various UN 

recommendations calls for the availability of demographic and socio-economic statistical data to 

inform the selected indicators at different levels. 

The RPHC4 is a reliable and comprehensive source of data, which compared to other official 

statistics data sources (administrative data, surveys, etc.) allows for disaggregation to the 

lowest geographical level. 

The RPHC4 was undertaken to update the national mapping and demographic databases, to 

provide indicators for monitoring poverty reduction strategies and achievement of international 

development goals (MDGs, ICPD-PoA, NEPAD, etc.) and to strengthen the technical capacity of 

the National Institute of Statistics of Rwanda (NISR). 

A more detailed discussion of the long- and short-term objectives of the Census is presented in 

Annex A of this report. 

1.2 Legal and institutional frameworks 

As an essential precondition for Census execution, the legalization of its operations was 

secured by a Presidential Decree officially establishing and determining the administrative 

organization of the Census. In addition, a Ministerial Order of the Minister of Finance and 

Economic Planning has set forth the official and statutory requirements for Census activities. 

The institutional framework set up for implementing the RPHC4 consists of three main bodies: 

the National Census Commission (NCC), the Census Technical Committee (CTC) and the 
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decentralized branches of the NCC at province and district levels. 

In order to ensure focused functioning during the whole period of Census execution, a Census 

Unit was created within the NISR, as an executing unit, and benefiting from other financial, 

logistical and technical support services from the NISR. 

1.3 Census phases 

Following the preparatory phase of the Census, which consisted of the production of the project 

documents, schedule and Census budget, the following technical activities were undertaken: 

¶ Census mapping; 

¶ A Pilot Census; 

¶ Questionnaire and manual development; 

¶ Census publicity and sensitization campaign; 

¶ Recruitment and training of field staff; 

¶ Census enumeration; and 

¶ Post-enumeration activities. 

 

Further details on all Census phases can be found in Annex A of this report. 

The success of the RPHC4 is attributable largely to the rigorous pre-Census planning and 

robust Census enumeration monitoring undertaken by the NISR as well as the remarkable 

support received from the Government and people of Rwanda and the generous technical and 

financial assistance given by international development partners. 
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Chapter 2: Context and objectives of the analysis 

2.1 Introduction 

The analysis of mortality from census data is relevant for more than one reason. It provides 

many indicators needed for policy formulation, strategic planning, monitoring and evaluation of 

health and socioeconomic programs as well as for other demographic analysis. For instance it 

provides the levels and differentials of childhood mortality used to evaluate the effectiveness of 

health programs, to identify areas at risk and to better target health interventions. It measures 

life expectancy at birth which is an important indicator of the health and socioeconomic status of 

a population used in the calculation of the Human Development Index (HDI).  

The outputs of the mortality analysis will also serve to monitor progress made towards the 

achievement of the Millennium Development Goals (MDGs) and the Action Plan of the  

International Conference on Population and Development held in Cairo in 1994 (ICPD).   

Last but not least, the findings of the mortality analysis will be used as crucial inputs in the 

population projections and in the analysis of other themes.  

Census data provide a unique opportunity to analyse various aspects of mortality. The present 

report uses the Rwandan 2012 Population and Housing Census data to conduct an analysis of 

mortality in Rwanda in the general population and in selected sub-populations.  

The rest of the report will outline the objectives of the analysis, discuss the background and 

determinants of health in Rwanda, present the methodology, followed by the findings and the 

conclusion.  

2.2 Objectives of the analysis 

The overall objective of this report is to provide users with reliable and up-to-date information in 

mortality in Rwanda. More specifically the objectives are:  

- Estimate the levels and trends in mortality among the general population and to describe 

its pattern; 

- Estimate the level and trends of childhood mortality; 

- Estimate the level of adult mortality;  

- Estimate the level of adult mortality among the elderly; and 

- Analyse the sex variations of the above mortality in the above listed groups. 
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2.3 Background and determinants of health in Rwanda 

2.3.1 Geographic context 

Rwanda is situated in central Africa, immediately south of the equator between latitude 1°4' and 

2°51' S and longitude 28°63' and 30°54' E. The country is bordered by Uganda to the North, 

Tanzania to the East, the Democratic Republic of the Congo to the West, and Burundi to the 

South. Landlocked, Rwanda lies 1,200 kilometres from the Indian Ocean and 2,000 kilometres 

from the Atlantic Ocean. 

Rwanda forms part of the highlands of Eastern and Central Africa, with mountainous relief and 

an average elevation of 1,700 meters. Because of its elevation, Rwanda enjoys a temperate, 

sub-equatorial climate with average yearly temperatures around 18.5°C. The average annual 

rainfall is 1,250 millimetres, which occurs over two rainy seasons of differing lengths that 

alternate with one long and one short dry season. The climate varies from region to region, 

depending on the altitude. Although Rwanda enjoys more or less constant temperatures, the 

climate is known to vary from year to year, with extreme variations in rainfall sometimes 

resulting in flooding or, more often, drought. These extremes have a profound impact on 

agricultural production and consequently on nutrition status and childhood mortality. 

Rwanda has a dense network of rivers and streams, which drain into the Congo River on the 

western slope of the Congo-Nile Divide, and into the Nile River in the rest of the country through 

the Akagera River, which receives all the streams of this watershed. Other water resources also 

include several lakes surrounded by wetlands. Deforestation caused mainly by land clearing for 

agricultural expansion has resulted in mostly anthropic vegetation with only a few small areas of 

natural forestland (representing 7% of land area) remaining on the Congo-Nile Divide and the 

slopes of the volcanic range (NISR, MoH and ICF International, 2012). 

People, society and economy 

In the aftermath of the genocide, people felt the need to reproduce themselves to replace their 

killed family members; this translated into rapid population growth that the government has 

identified as contributing to poverty, malnutrition and poor health among the population as well 

as to environmental degradation2. Rwanda still has a high population growth and density. 

Between the 2002 and the 2012 censuses the population grew at an average annual rate of 

2.3%. According to the 2012 census, the population density was 415 inhabitants per square 

kilometre. This was 321 inhabitants per square kilometre in 2002 whereas in sub-Saharan Africa 

the average population density is 23 inhabitants per square kilometre. 

Rwanda is a poor rural country with about 90% of the population engaged in agriculture (mainly 

subsistence one) and some mineral and agro-processing. The countryôs limited resources, 

mainly agricultural, are not sufficient to ensure the strict dietary needs of its population. 

Subsistence crops are produced on family farms (less than one hectare on average in 1993), 

                                                
2MINITERE 2004. Politique Nationale Fonciere 
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which are shrinking more and more because of population pressure and inheritance shares (all 

male children are entitled to a parcel of the farm of their father).  

Other sectors of the economy are very modest, whether industrial crops (coffee, tea, and 

pyrethrum), crafts and small industry. The secondary sector employs 2.6% of the labour force, 

and the tertiary sector 10.0%. The country has few mineral resources. Minerals exports declined 

40% in 2009-10 due to the global economic downturn. The shortness of the agricultural 

economy, therefore, produces no real possibility of using the surplus labour or industrial and 

commercial diversification. 

The 1994 genocide decimated Rwanda's fragile economic base, severely impoverished the 

population, particularly women, and temporarily stalled the country's ability to attract private and 

external investments. However, Rwanda has made substantial progress in stabilizing and 

rehabilitating its economy. The countryôs macroeconomic framework was remarkably stable, 

given the difficult external post-crisis environment and Rwandaôs position as a highly import-

dependent land-locked country. GDP has rebounded with an average annual growth of 7%-8% 

since 2003 and inflation has been reduced to single digits. Rwanda has made impressive 

progress in rehabilitating and stabilizing its economy to exceed pre-1994 levels. The overall 

economy is growing at a significant rate. The GDP annual growth rate on an average of 8.2% 

between 2000 and 2012. Rwandaôs GDP per capita has increased from less than USD 200 in 

1994 to USD 644 in 2012. 

Health indicators have improved, as has school enrolment, parity between girls and boys in 

school and access to clean water. Agricultural production has been continuously increasing and 

the country is reporting to have produced enough food to feed its entire people since 2008. 

However, surveys conducted to study issues related to food and nutrition in Rwanda have found 

that protein-energy malnutrition is a widespread problem. It primarily affects preschool children 

who still represent the most vulnerable group. The malnutrition rate in this group is around 35% 

with 2-3% suffering from severe malnutrition. In Rwanda the rate of acute malnutrition (wasting) 

measured by weight to height is relatively low at 3.6% and is within acceptable limits. Despite 

the success in reducing poverty, levels of chronic malnutrition among children aged 6-59 

months remained very high over the last 20 years: 49% in 1992; 51% in 2005, 44% in 2010 and 

43% in 2012,(NISR, MINAGRI, 2012)3. 

Mortality and Morbidity 

Despite the progress made in the fight against diseases, notably elimination of maternal and 

neonatal tetanus, poliomyelitis, measles control and reduction of malaria-related mortality, the 

epidemiological profile of Rwanda is still dominated by communicable diseases, which 

constitute 90% of chief complaints in health facilities. Mortality and morbidity from these 

illnesses are aggravated by the high level of poverty, low level of education of the population as 

well as problems related to inadequate water, poor hygiene and lack of adequate sanitation 

systems. 

                                                
3
NISR,MINAGRI .2012.Comprehensive Food Security and Vulnerability Analysis and Nutrition Survey 
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Rwanda is also experiencing an emergence of non-communicable diseases associated with the 

development of high-risk behaviours and urbanization. As the other countries in the sub-region, 

it is threatened by natural or man-made disasters and emerging and re-emerging diseases such 

as avian flu and swine flu, etc.. 

National Malaria Control Program has shown that malaria incidence declined by 70% between 

2005 and 2010. During this period, malaria cases reported in outpatient visits declined 60%, and 

mortality due to malaria inpatient admissions declined by 54%. Between 2001 and 2010, the 

test positivity rate declined 66% (Malaria Program Review, 2011). The number of malaria 

attributes deaths at health facilities declined from 670 in 2010 to 459 in 2012.  The proportion of 

morbidity attributed to malaria at health facilities declined from 7.8% in 2010 to 5.7% in 2012. 

Mortality attributable to malaria also decreased from 12% in 2010 and halved to 6% in 20124 

Rwanda is also hit by the HIV/AIDS epidemic, with a national prevalence estimated at 3% in the 

general population aged 15-49 years (DHS 2010). This HIV prevalence reveals disparities 

between urban (7.3%) and rural (2.2%) areas, between women (3.6%) and men (2.3%). The 

graphs below show that in 2008, the first cause of death was Malaria (15.1%), followed by acute 

respiratory infections (13.7%) and HIV/AIDS (8%). 

Figure 1: Causes of deaths in Rwanda (2008) 

 
Source: Center for disease control and prevention office in Rwanda, 2008  
 
 

 

Distribution of causes of death among children aged below five years 

                                                
4
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The 2010 factsheet of health statistics of Rwanda prepared by WHO provides the causes of 

death among under-five children (Figure 2). Diarrhoea was cited as the leading cause of death 

among this group (23% of all deaths). Pneumonia ranked as second cause of death among 

children with a non-negligible percentage of 15%. Although the 2010 DHS revealed that the 

national HIV/AIDS prevalence rate was 3%, 1% of all deaths among children under five are 

HIV/AIDS related. 

Figure 2: Distribution of causes of death among children aged <5 years (%) in Rwanda, 2008 

 
Source: Rwanda Factsheet of Health Statistics, WHO, 2010 

 
Institutional and Policy factors 

Over the last decade, the government of Rwanda has made tremendous progress in the health 

sector. Political commitment and leadership at different levels played a critical role in 

implementing a range of cost-effective health care interventions. 

Since 2003, Rwanda has developed a comprehensive health financing framework building on 

global health care financing best practices. The health financing framework is still evolving as a 

result of profound transformation of key health financing functions of revenue collection, risk 

pooling and purchasing in the country. The new 2010 African health financing score-cards 

highlights percentage allocation of budgets and per capita investment on health against main 

indicators for MDGs on child mortality, maternal mortality, HIV, tuberculosis and malaria in 

Africa. 



RPHC4 ï Theme 05 ï Mortality 

8 
 

A summary of findings on 2009/2010 study of 2001 Abuja commitment of African Heads of State 

& governments to allocate at least 15% of domestic budgets to health towards achieving MDGs 

& African health priorities.. According to the score-card, Rwanda out-competed other countries 

by allocating 18.8% of its annual budget to the health sector, followed by Botswana with 17.8% while 

Burundi was second last with 2.4 percent
.5
 

The above financial policy had an implication on the number of non-private health facilities in Rwanda 

which was 720 at the end of 2011, 579 in the previous year. This increase was primarily due to the 

opening of 80 new health posts, 60 new dispensaries and 6 health centres
6
. 

Table 1: Number of health facilities, 2009-2011 

No Health facility 2009 2010 2011 

1 National Referral Hospital 4 4 4 

2 District Hospitals  40 40 40 

3 Police/Military Hospital 1 1 1 

4 Health Centers 428 436 442 

5 Dispensaries 18 35 95 

6 Prison dispensaries 16 18 13 

7 Health Posts 34 45 125 

  Total 541 579 720 

Source: Health Facilities database, HMIS unit, 2009, 2010, 2011 

 

Health infrastructures cannot be sufficient for providing health needs without appropriate human 

resources.  In 2011 there were 625 doctors and 8,513 nurses/midwives working in Rwanda. 

This corresponds to a ratio of 1 doctor per 17,200 inhabitants, 1 midwife per 66,149 inhabitants 

and 1 nurse per 1,294 inhabitants. The ratio of health workers by population is declining over 

the recent ten years and there is hope that by 2017 Rwanda will reach WHO standards in terms 

of health workers. 

Table 2: Ratio of health workers to population 

Ratio of health 
workers by population 

2000 2005 2008 2011 
Target 

2014 MDG 
Target 
2017 

WHO 
Norms 

Doctor/Population 
ratio  

1/75000 1/50000 1/33000 1/17200 1/15000 1/10000 1/10000 

Nurse/population ratio Jan-50 Jan-00 1/1700 1/1294 1/1100 1/1000 1/1000 

Midwives/population 
ratio 

--- --- 1/100000 1/66149 1/50000 1/25000   

Source: Ministry of Health (2012); Third health sector strategic plan July 2012-June 20187 

 
Environmental factors 

Maintaining a clean and safe physical environment is fundamental for social, economic and 

physical well-being of all sections of the population. It comprises a number of complementary 

activities including construction and maintenance of sanitary infrastructures, provision of safe 

                                                
5
www.who.int/pmnch/events/2010/autosummithealthfinancing score-card consulted on 06

th
 august 2013 

6
 Rwanda Ministry of Health Annual Health statistics Booklet,2011 

7
Ministry of Health. 2012. ; Third health sector strategic plan July 2012-June 2018 

http://www.who.int/pmnch/events/2010/autosummit
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drinking water services, public education, community and individual actions, regulation and 

legislation. 

The objective of Vision 2020 is to have a satisfactory state of health for both urban and rural 

population - without being exposed to pollution; to have all swamps cleaned up with a view to 

reducing the presence of malaria vectors in particular; for each town or development region to 

have a unit for the treatment and disposal of solid wastes; and for households to develop 

awareness and practice minimum hygiene and sanitation measures. 

Urban areas are particularly under threat of environmental problems, land degradation and dual 

burden of communicable and non-communicable diseases. The DHS 2007 showed that 19% of 

urban households used spring water and 12% relied on water from uncovered public wells 

(NISR and ORC Macro, 2006). Such water resources could be easily contaminated once 

untreated wastes are indiscriminately discharged into the environment. Contaminated waters 

sources may put people in urban and peri-urban areas at risk of contracting infections and 

diseases. Water from open drains and streams within the urban or peri-urban perimeter are 

often used by farmers to grow vegetables for the urban market. 

The use of untreated waste water for irrigation brings with it substantial occupational and 

consumer risks. Used domestic water mainly from septic tanks, latrines, animal waste and 

refuse-infested drinking water can cause diseases such as typhoid, cholera, gastro-intestinal 

infections and dysentery. Poor sanitation and contaminated water are responsible for about 

80% of the disease burden of Rwandans.8 

There are also other gradual and long-term chronic diseases that may affect general health and 

wellbeing. This does not only affect the social and economic conditions of people, but also puts 

greater burden on the Government health budget. Urban air pollution resulting from dust 

particles and vehicle emission has been constantly on the rise and a severe public health threat 

in Rwanda. Also, during the dry season, there is a marked increase in air borne diseases due to 

dust particles emission; this is particularly challenging since it calls for heavy investments in 

physical infrastructure.  

Socioeconomic factors 

Health and poverty are closely intertwined and operate in both directions. This is particularly the 

case for long-term chronic conditions and other life threatening infections such as HIV/AIDS 

which has direct consequences on poverty and individual and family wellbeing. Improving 

access to affordable and quality health care can reduce health inequalities and reduce poverty. 

This is reflected in the new mid-term strategy (EDPRS, 2008-2012) which has a stronger 

emphasis on poverty reduction through strengthening economic growth policy with components 

focusing on the most vulnerable segments of the population.9 

                                                
8
Ministry of Health (2008). Health Annual report  2007 

9
MOH.2010.Rwanda community based health insurance policy 
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There is overall increase in the access to health care. For example general health care 

utilization increased from 25% in 2001 to 30% in 2003, antenatal care increased from 67% in 

2001 to 81% in 2003, and family planning use increased from 4% to 9.2% in the same period. 

Over 90% of the children have received vaccination services. Currently, all operational health 

centres of the country shelter a Community-Based Health Insurance (CBHI) section; which 

presumes 100 % geographic coverage. Population adhesion to CBHI10 was progressive 

particularly since 2003. As demonstrated in the graph below, adhesion rates increased rapidly 

from 7% in 2003 to 91% in 2010. 

Figure 3: Trends in community based health insurance (CBHI) coverage (%) in Rwanda 2003-2010 

 

Source: Rwanda Ministry of Health, Mid-term review, 2011 

The figure above shows that utilization rate (access to health facility) has increased 

progressively from 31% in 2003 to 95% in 2010. 

It has been noted that only very few districts have an average membership rate lower than 75%, 

suggesting  equity in CBHI access across  districts in Rwanda .  

However there remain serious challenges concerning access to quality health care in Rwanda. 

The lack of qualified health professional has been identified as a major problem in the sector. 

The government has acknowledged that the poorest people especially those living in rural areas 

                                                
10

CBHI is regulated under the law n°62 / 2007 of 30/12/2007 relating to the creation, organization, functioning and management of 

CBHI and published on March 20th, 2008 in the official gazette.  
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have the least access to health care services. The poor face limited resources constraints or low 

purchasing power to access quality health care services. The cost of health services was cited 

as the greatest barrier to accessing health care. The government has thus responded to the 

health care needs of the population through new financing mechanisms such as community 

based health insurance schemes (Mutuelle de santé)11. 

                                                
11

 MOH(2010) Rwanda Community based health insurance policy 
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Chapter 3: Methodology 

In this chapter we will define the main concepts used in the analysis, present the data collection 

method and the information collected, evaluate the quality of the data and finally present the 

methodology used to adjust the data and to indirectly compute the mortality indicators.  

3.1 Definition of concepts 

The definitions presented in this section come from the 6th edition of the Population Reference 

Bureau (PRB)ôs Population Handbook12. 

Death (Mortality): Mortality refers to the occurrence of deaths in a population. A death is a 

complete absence of any signs of life at any time after a live birth has occurred.  

Infant Mortality Rate (IMR): Is the probability for a new-born to die before his/her first birthday. 

It is expressed per 1,000 live births occurring during a specified reference period. In this case of 

the present census it is the preceding year. It is usually denoted IMR or by the life table notation 

(1q0). 

Child Mortality Rate (CMR): Is the probability for a child aged 1 year to die before reaching 

exact year 5. It is expressed per 1,000 and covers a specified reference period, in this case 

taken to be one year prior to the census. It is usually denoted by CMR or the life table notation 

(4q1). 

Under-Five Mortality Rate (U5MR): Is the probability for a new-born to die before his/her fifth 

birth day It is expressed per 1,000 live births occurring during a specified reference period, in 

this case taken to be one year prior to the census. It is usually denoted U5MR or by the life table 

notation (5q0). 

Crude Death Rate (CDR): The total number of deaths in a given year among a population 

divided by the mid-year population, expressed per 1,000 inhabitants. 

Age-Specific Death Rate (ASDR): The number of deaths in a population of a given age (or 

age-group) in a given year divided by the estimated mid-year population in that age (age-group), 

expressed per 1,000 inhabitants.  

Life Expectancy at Birth (e0): Average number of years a hypothetical cohort of people born in 

a specific year could expect to live if they were subject to the current mortality level at each age 

throughout their life. Life expectancy at a specific age is the number of additional years a person 

could expect to live if he was subject to the current mortality at each age for the rest of his life.  

 

                                                
12

  Haupt Arthur, Thomas T. Kane, and Carl Haub (2011) PRBôs Population Handbook, 6th edition. 
Population Reference Bureau, Washington DC. 
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3.2 Data collection method and information collected 

The objective of the census is to provide, among other indicators, the levels and patterns of 

mortality among the whole population and among the Children. Based on feasibility and 

assessment of the census data, the following indicators will be calculated: 

- The total number of deaths that occur in the population per year;  

- The Crude Death Rate; 

- The Standardized Death Rate; 

- The Age-specific Central Death Rates; 

- The Age-specific Death Rates; 

- The Life expectancy at each age. 

- The Infant Mortality Rate; 

- The Child Mortality Rate; and  

- The Under-Five Mortality Rate. 

In order to compute all these indicators, the 2012 PHC collected the needed data in the private 

households through two different sections of the questionnaire: the Deaths Record and the 

Fertility Sections.  

The Deaths Record contains information on all deaths occurred in the household during the last 

12 months preceding the census: sex of the deceased; age at death; cause of death; and in 

case of a female death, whether the death is maternal-related or not. 

The Fertility Section collected data for each woman aged 12 years and above residing in the 

household, the number of her children ever-born and the number of children born in the last 12 

months preceding the census by sex and the number of them still alive. For each sex, it is 

therefore possible to compute the number of children dead by subtracting the number still alive 

from the number of born children. 

Questions on the survivorship of the biological parents (father, mother) of each resident of the 

household aged 0 to 17 were also collected to measure the prevalence of orphanhood. They 

were not designed to measure the mortality indicators presented above. We will, therefore, not 

use them in this analysis. 

All mortality-related questions were asked to the household head or another member of the 

household  if he or she  was not available during the interview: The table below presents the 

mortality-related questions asked in the census and the variables that are available for the 

analysis. 
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Table 3: Summary of issues related to the questionnaire of mortality 

Variables  Questions  

Death of the last 12 

months 

Is there any household member who died during the last 12 months that is between 

15/08/2011-15/08/2012? 

If yes, 

¶ What was the sex of the deceased? 

¶ What was the age of the deceased at death? 

Child survivorship For each female resident of 12 years and above 

¶ How many children in all were born alive? 

¶ Among all these living born, how many are still alive? 

¶ How many children were born alive in the past 12 months? 

¶ Among those children born alive in the last 12 months how many are still alive? 

Deaths of women   

12 to 49 years  

If the deceased is a woman aged 12 to 49 years at time of his death: 

¶ Was she pregnant? 

¶ Was she in labour? 

¶ Was it within six weeks following the end of pregnancy or childbirth? 

Survivorship of the biological parents 

(father and mother) 

For each resident age 0-17 years 

¶ Is the natural mother alive? 

¶ Is the natural father alive? 

 

3.3 Data Quality Evaluation 

There are several reporting and measurement biases that affect the quality of mortality data. 

Mortality is a sensitive indicator and often people in the household might be reluctant to report 

the death of a household member; especially if the death occurred recently prior the census. 

The reporting bias varies according to the age of the deceased as well as other individual 

characteristics. The type of response depends on how the questions were asked and the 

probing of deaths in the reference period. The measurement and reporting biases are inherent 

in the mortality data collection in the census especially in resource poor settings, which makes it 

difficult to estimate mortality directly from the census. In such circumstances, the mortality 

indicators are estimated by applying indirect estimation techniques, adjusting the data for 

inconsistencies and errors. This is often the case in virtually all African censuses. 

For these reasons, it is very important to first evaluate the quality of the data in order to: (i) 

identify the biases that affected the data; (ii) decide on whether or not some adjustments of the 

data are needed; and (iii) establish the feasibility of estimating relevant indicators using direct or 

indirect methods.  

3.3.1 Identification of the biases that affect the data 

Three main types of bias affect the mortality data of the 2012 PHC: the under-reporting or over-

reporting of deaths during the reference period, that is the 12 last months preceding the census 

night (Type 1), errors in the age declaration of the deceased (Type 2); and wrong identification 

of the  causes of the death (Type 3).  

These biases affect the level of mortality among the general population (Type 1), the mortality 

pattern in the general population (Type 2), the level of childhood mortality (Type 1 and Type 2) 
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and the level of maternal mortality (Type1, Type 2 and Type 3). The following sections elaborate 

more on the sources of each of these types of error. 

Under and over-reporting of deaths: Data on mortality in the census were collected for a specific 

reference period of 12 months prior to the census night which was August 15th, 2012, except for 

survivorship of children ever-born that covers all born children irrespective of the period. 

However, this period of reference is not always well understood by the respondents. It is 

possible that respondents sometimes misclassify deaths within or outside the reference period 

which affects the reporting of the actual number of deaths.  Moreover, respondents might be 

reluctant to report the death of a household member for cultural reasons which can lead to 

underestimation of the number of deaths. This is particularly the case for death of young 

children. The lack of judgment between a stillbirth and live birth and the tendency to ignore dead 

children born with genetic malformations can also affect the estimation of infant mortality. 

Error in the declaration of age: Errors in classifying the deceased and the population by age 

may bias the observed age-structure of mortality (mortality pattern). Errors in age declaration 

seriously affect the childhood mortality indicators, especially the Infant Mortality Rate and the 

death rates among elderly. More generally, the misreporting of ages survivors at the time of 

census and significant variations by age of census coverage may substantially affect the levels 

of mortality indicators calculated from the deaths occurred in the last 12 months.  

Error in reporting the causes of death: It is often difficult to ascertain the exact cause of death, 

especially if death occurs within the household. This is particularly a concern for sudden 

premature deaths. Also, in some cases, the respondents might be unwilling to disclose the 

cause of death especially those related to HIV or other related infections. Moreover it is possible 

that a person died due to multiple causes of death. In such circumstances, it is difficult to 

identify the primary cause of death in the absence of a medical expert. Finally the deaths within 

the health institutions are sometimes not properly recorded, disclosed or audited. These biases 

can influence the reporting of causes of death and the estimation of mortality. 

In order to identify and measure the magnitude of such biases, an attempt is made to compute 

different indicators and compare them with other data collected by the census as well as with 

external sources to check for possible inconsistencies. Other irregularities in the data are 

examined by plotting the ASDRs curve and where appropriate comparing its shape with 

expected theoretical distributions confirmed in demographic research.  

3.3.2 Evaluation of the completeness of the overall death reporting 

The basic approach to evaluating the completeness of death reporting is to examine the total 

number of deaths occurred in the population by sex and to compute the Crude Death Rate and 

compare it with the previous census ones.  

The crude death rate is calculated by dividing the total number of deaths to the average 

population in that year (mid-year population) and multiplying the ratio by 1,000. The mid-year 

population is the size of the population in February 2012; it is obtained by projecting the 
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population backward from the census count date by applying the average annual intercensal 

growth rate. 

The Table 4 below gives the observed number of deaths by sex and for both sexes and the 

corresponding Crude Death Rate (CDR). Overall only 27,917 deaths were reported during the 

year preceding the 2012 census, corresponding to a CDR of 2.6ă.  

This seems to be very low as compared to the 125,105 deaths and CDR of 15.4ă calculated by 

the 2002 census. Though both values (total number of deaths and CDR from the 2012 PHC) are 

not directly comparable with the 2002 ones because of the decline in mortality and change in 

the age-sex structure of the population, the differences are rather unreasonably large. Moreover 

the level of the CDR is far lower than the one from the most developed countries. This gives a 

clear indication that there is an under-reporting of the deaths occurred in the households during 

the year preceding the census. 

Table 4: Observed total number of deaths and Crude Death Rate (CDR) for both sexes 

Indicators Value of the indicators 

Number of deaths for 12 preceding months 27,917 

Mid-year population size  10,382,302 

Crude Death Rate (CDR) 2.6ă 

Source: Rwanda 4
th
 Population and Housing Census, 2012 (NISR) 

3.3.4 Evaluation of the completeness of the death reporting by sex 

Table 5 below shows that the differences between the number of male and female deaths seem 

plausible. Mortality is known to be higher among males than females. Therefore it is possible to 

conclude that under-reporting is age-specific based only on this indicator.  

Table 5: Observed total number of deaths and Crude Death Rate (CDR) by sex 

Indicators Sex of the deceased 

Male Female 

Number of deaths for 12 preceding months 16,714 11,203 

Mid-year population size  4,998,237 5,384,047 

Crude Death Rate (CDR) 3.3ă 2.1ă 

Source: Rwanda 4
th
 Population and Housing Census, 2012 (NISR) 

The sex ratio at death by age is yet another indicator to examine potential sex-differences in 

mortality. It is expected that the sex ratios curve follow a classical well-known pattern that 

reflects the differences in mortality risk by sex and age-group. For instance mortality below age 

1 is expected to be higher among boys than girls. Mortality risk is generally higher among 

females during childbearing age especially in countries where maternal mortality is very high. 

The observed sex ratios at death plotted in Figure 4 below shows that female deaths are largely 

underreported as compared to male deaths. The number of male deaths is 40% higher than 

those of women at virtually all ages. More specifically the graph shows that underreporting of 

deaths is particularly marked in a very large age-group spanning from 0-4 years up to age 65-69 

years.  
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Figure 4: Sex ratio at death of the Rwandan resident population in 2012 

 
Source: Rwanda 4

th
 Population and Housing Census, 2012 (NISR) 

3.3.5 Evaluation of the completeness and accuracy of the deaths reporting by age 

The curve of the Age-Specific Death Rates (ASDRs) shows the mortality pattern of a population. 

In standard population, the ASDR curve follows a classical shape depending on the general 

level of mortality in the population. In high mortality populations, the curve follows approximately 

a ñUò shape, meaning that mortality is high during childhood and old-age with similar levels and 

lower during the adult ages. In low mortality populations, the shape of the ASDR curve is similar 

to a ñJò, shape meaning that mortality is low before age 5 and much higher in old-ages. Any 

discrepancy from this shape may reflect differences in the completeness of the deaths reporting 

by age. 

Figure 5 below plots the observed ASDR by sex from the 2012 PHC. The curve looks more like 

a ñJò than a ñUò shape, irrespective of any difference between males and females. This suggests 

that the level of childhood mortality is lower than what is expected as compared to the level of 

mortality in other age-groups. The figure indicates evidence of severe underreporting of the 

child deaths as compared to adult deaths where underreporting is unevenly distributed by age. 

This may also reflect potential errors in the age distribution of the population.  
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Figure 5: Age-specific death rates by sex of the Rwandan resident population in 2012 

 
Source: Rwanda 4

th
 Population and Housing Census, 2012 (NISR) 

The severe under-reporting of infant mortality is classical in the African censuses and can be 

assessed in many ways with the census data along with external data. This exercise also gives 

an indication of the quality of the census mortality data. For all these reasons we will conduct an 

in-depth evaluation of the quality of the infant deaths data in the following section. 

3.3.6 Evaluation of the completeness and accuracy of the infant death reporting 

To assess the quality of data on infant deaths we will use two indicators: the number of infant 

deaths and the Infant Mortality Rate (IMR).  

The number of infant deaths can be obtained from the Deaths Record by extracting the number 

of household members dead at age 0 and from the Fertility Section by subtracting the survivors 

from the children born in the last 12 months. Both calculations can be done by sex. 

The IMR is obtained by converting the Central Death Rate at Age 0 that is the ASDR at age 0 

(1t0) into a probability of death before age 1, that is into the IMR. The Central Death Rate at Age 

0 is obtained through two ways. It is obtained from the Deaths Record by dividing the number of 

deaths at age 0 by the mid-year population aged 0. From the Fertility section, it is obtained by 

dividing the number of deaths among the children born in the last 12 months by the number of 

live births in the 12 months. Then we use the formula below to convert 1t0 into 0q1 (IMR). 
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where Ŭ is the percentage of the infant deaths that occur during the first 6 months after birth. In 

countries with high level of infant mortality similar to the one recorded in Rwanda, Ŭ=2/3. 

Therefore the formula becomes: 
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Table 6 below contains the number of infant deaths by sex obtained through the Deaths Record 

and the Fertility Section. There is substantial difference in the reported number of deaths at age 

0 between the two sources. The total number of deaths from the Deaths Record is 8,922 vs. 

22,131 from the Fertility Section. In both sources, the number of deaths is higher among boys 

than among girls. However, the sex difference in reported number of deaths is found much 

larger when computed from the Deaths Record than from the Fertility Section. 

Table 6: Number of infant deaths during the last 12 months by sex from the Deaths Record and 
from the Fertility Section 

Number deaths at age 0 
Sex 

Both sexes Male Female 

From the Deaths Record 8,922 5,361 3,561 

From the Fertility Section 22,131 11,543 10,588 

Source: Rwanda 4
th
 Population and Housing Census, 2012 (NISR) 

The Table 7 below compares the IMRs calculated from the Deaths Record and the one from the 

Fertility Section. Clearly the IMR estimated from the Death Record of 28.6ă seem to 

underestimate the true values whereas those estimated from the Fertility Section of 70.5ă 

appear to overestimate the reality. These estimates are inconsistent with findings from other 

sources including the 2010 DHS which estimated IMR at 50ă for the five years preceding the 

survey. 
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Table 7: Infant mortality rates by sex from the Deaths Record and from the Fertility Section 

Mortality indicators Sex 

Both sexes Male Female 

From the Deaths Record   
 

Mid-year population aged 0 305,622 152,765 152,857 

Number of deaths at age 0 year 8,922 5,361 3,561 

Central Death Rate: 1t0 (ă) 29.2 35.1 23.3 

Infant Mortality Rate, IMR: 1Q0 (ă) 28.6 34.3 22.9 

From the Fertility Section   
 Number of births during the last 12 months 299,320 149,663 149,657 

Number of deaths at age 0 year 22,131 11,543 10,588 

Central Death Rate: 1t0 (ă) 73.9 77.1 70.7 

Infant Mortality Rate, IMR: 1Q0 (ă) 70.5 73.4 67.6 

Source: Rwanda 4
th
 Population and Housing Census, 2012 (NISR) 

In conclusion, there is evidence to suggest that the quality of data on mortality is generally poor 

to allow any direct estimation of mortality indicators. 

3.3.7 Evaluation of the declaration of the causes of deaths 

According to the Death Record 204 maternal deaths occurred in the previous 12 months, 

equivalent to a Maternal Mortality Ratio (MMR) of 68.2 maternal deaths per 100,000 live births. 

This seems too low compared to the findings from other sources including the 2010 DHS that 

gives an MMR of 476 deaths per 100,000 live births (NISR, 2012). The estimates from raw data 

show evidence of underestimation of maternal deaths in the previous 12 months. This means 

that there is an important underestimation of maternal deaths in the previous 12 months. 

Table 8: Reported maternal deaths by period of death 

Period of death Number of deaths 

During pregnancy 57 

During childbirth 76 

During the 6 weeks period following the termination of pregnancy 71 

Total 204 

Maternal Mortality Ratio (per 100,000 live births) 68.2 

Source: Rwanda 4
th
 Population and Housing Census, 2012 (NISR  

A closer evaluation of the raw data on reported deaths suggests that direct estimation of 
mortality indicators is inappropriate and will lead to biased estimates. The alternative approach 
of indirect estimation is considered for subsequent analysis.  

However for maternal mortality even indirect estimates will not be made owing to the too poor 
quality of the data. Therefore maternal mortality estimates are not included in this report 

3.4 Adjustment of the data and description of the indirect methods 

The main limitation of the data on observed number of deaths is high levels of underreporting. 

Therefore the data are first adjusted for completeness before generating the life tables using 

indirect method of estimation. More specifically, the number of reported deaths is corrected by 

applying the Brass Growth Balance Method and the estimated ASDRs were used to calculate 

the sex-specific and both sexes abridged life tables. The procedures followed include: 
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- Correction of the number of deaths in order to calculate a corrected CDR using the 

Brass Growth Balance Method application of Pasex13 (GRBAL) that computes the 

coverage rate of the deaths reporting. The observed deaths are simply divided by this 

rate to obtain the corrected number of deaths. 

- Computation of the Male and Female Abridged Life tables along with related 

demographic indicators for Male, Female and Both sexes (Life expectancy at birth, Infant 

mortality rate, Crude death rate). This is done using the LTNRTH application of Pasex by 

choosing the North family of model life tables which seems the most appropriate one for 

current mortality patterns in Rwanda. 

- Computation of the Abridged Life Table for both sexes using the LTPOPDTH application 

of Pasex. To do this we used the following inputs:  the 5-year age distribution of the 

population and the corrected deaths for both sex. The latter is obtained by adding up the 

corrected male and female deaths calculated using the ASDRs from the abridged life 

tables and the mid-year population of each sex. 

The table below gives more details on each step, the input data required and the outputs. 

For the detailed descriptions of the GRBAL, LTNRTH and LTPOPDTH method (rationale of the 

method, mathematical demonstration, assumptions and limitations) see Moultrie et al. (2013). 

                                                
13

 Pasex is a series of spreadsheet developed by the US Bureau of Census for the analysis of the census data, 
including method of data quality evaluation and indirect estimations methods of many demographic indicators.  
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Chapter 4: Findings 

This section computes and interprets the levels, trends and pattern of three types of mortality: 

¶ Mortality among the general population, through the number and frequency of deaths in 

the population, the distribution of deaths by sex and age (mortality pattern) and the life 

tables (life expectancy at each age by sex); 

¶ Early childhood mortality through the Infant Mortality Rate (IMR), the Child Mortality Rate 

(CMR) and the Under-Five Mortality Rate (U5MR); and 

¶ Adult mortality and late-age mortality through respectively the life expectancy at age 20 

and at ages 60 and 65.  

4.1 Mortality among the general population 

In countries where the civil registration system is not fully functional, like Rwanda, Population 

and Housing Censuses are the unique source of data that provides an accurate overview of the 

level and pattern of mortality among the general population. The objective of this section is to 

provide the level and structure of mortality in Rwanda by calculating, interpreting and analysing 

the variations by sex and over time of the following indicators: Total number of deaths that occur 

in the population per year, the Crude Death Rate, the Standardized Death Rate, the Age-

specific Central Death Rates, the Age-specific Death Rates and the Life expectancy at each 

age.  

All the above-listed indicators are derived from the male, female and both sexesô life tables. As 

explained in the chapter Methodology, we resorted to indirect estimation techniques to compute 

the three life tables due to the poor quality of the mortality data. 

4.1.1 Number and frequency of deaths among the population and their evolution 
since 1978 

The most basic indicators to measure the level of mortality in a given population are the total 

number of deaths that occur per year in that population and the corresponding Crude Death 

Rate (CDR) and standardized Death rate (SDR). The SDR eliminates the bias introduced in the 

CDR by the age structure. In that sense the SDR is more appropriate than the CDR for trend 

analysis and geographical comparisons. 

The number of deaths that occurred in the Rwandan population the year preceding the census 

is estimated indirectly using the Age-Specific Death Rates (ASDRs) from the male and female 

life tables. For each age-group of each sex, the number of deaths is obtained by simply 

multiplying the corresponding ASDR and the mid-year population of the age-group. The mid-

year population (as of February 2012) is obtained by retro-projection of the August 2012 

Population using the 2002-2012 intercensal average annual growth rate. 
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The numbers of deaths of the different age-groups are added to obtain the total number of male 

and female deaths in the year preceding the census. Then male and female deaths are added 

to obtain both sexes deaths. Table 9 below contains the findings. 

Overall 79,465 deaths occurred in the population during the year preceding the census including 

39,863 males and 39,607 females. This equates to a number of about 218 deaths   every day in 

Rwanda. 

Table 9: Number of deaths occurred during the year preceding the census 

Age-
group 
(years) 

Both sexes Male Female 

ASDR 
Mid-year 

Population 
Expected 

Deaths 
ASDR 

Mid-year 
Population 

Expecte
d Deaths 

ASDR 
Mid-year 

Population 
Expecte
d Deaths 

(a) (b) (c=f + i)  (d) (e) (f=d x e) (g) (h) (i=g x h) 

0  0.0506  305,622 15,454 0.0558  152,765 8,522 0.0454  152,857 6,942 

1-4 0.0063  1,214,829 7,686 0.0067  605,521 4,045 0.0060  609,308 3,641 

5-9 0.0023  1,503,627 3,474 0.0026  747,793 1,910 0.0021  755,834 1,564 

10-14 0.0015  1,248,989 1,817 0.0016  615,515 962 0.0013  633,474 855 

15-19 0.0021  1,098,926 2,293 0.0024  539,912 1,319 0.0017  559,015 974 

20-24 0.0029  1,015,313 2,931 0.0035  493,068 1,747 0.0023  522,245 1,184 

25-29 0.0031  916,297 2,872 0.0037  450,838 1,648 0.0026  465,459 1,223 

30-34 0.0034  751,212 2,580 0.0039  363,240 1,432 0.0030  387,972 1,148 

35-39 0.0039  503,188 1,954 0.0044  229,863 1,016 0.0034  273,325 937 

40-44 0.0049  410,278 2,004 0.0054  188,450 1,023 0.0044  221,828 980 

45-49 0.0060  336,523 2,031 0.0069  153,580 1,059 0.0053  182,944 972 

50-54 0.0087  334,009 2,900 0.0101  149,867 1,508 0.0076  184,141 1,392 

55-59 0.0116  238,255 2,774 0.0134  105,471 1,418 0.0102  132,784 1,356 

60-64 0.0180  174,107 3,137 0.0206  75,517 1,558 0.0160  98,591 1,579 

65-69 0.0285  101,240 2,887 0.0321  39,665 1,272 0.0262  61,574 1,616 

70-74 0.0462  91,112 4,213 0.0506  34,902 1,767 0.0435  56,210 2,446 

75-79 0.0753  59,462 4,477 0.0812  23,172 1,881 0.0715  36,291 2,596 

80+ 0.1762  79,312 13,975 0.1842  31,349 5,775 0.1710  47,962 8,200 

Total   10,382,302 79,465   5,000,487 39,863   5,381,815 39,607 

Source: Rwanda 4
th
 Population and Housing Census, 2012 (NISR) 

Table 10 below presents the Crude Death Rate (CDR) by sex corresponding to the above-

estimated number of deaths. It shows that 7.7 deaths occur in Rwanda per year per thousand 

inhabitants. As expected, the CDR is greater among males (8.0ă) than among females (7.4ă). 

Table 10: Crude Death Rate by sex 

Age-group (years) 
Sex 

Both sexes Male Female 

Expected Deaths 79,465 39,863 39,607 

Mid-year Population  10,382,302 5,000,487 5,381,815 

CDR (ă) 7.7 8.0 7.4 

Source: Rwanda 4
th
 Population and Housing Census, 2012 (NISR) 

In fact, the CDRs of different population or groups are not directly comparable, nor is the CDR 

of the same population at different points of time. This is attributed to the differences in the age-
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sex structure of the population that has a great impact on the CDR. A simple way to eliminate 

this influence of the age-sex structure on the CDR is to apply a procedure known as 

standardization. The standardization procedure is implemented in two steps: (i) multiply the 

estimates ASDR by the population in each age-group of a standard population and (ii) then 

divide the sum of the product obtain in step 1 by the total size of the standard population. The 

obtained deaths rates are called standardized deaths rates (SDRs and are directly comparable. 

Thus in order to analyse the trends of mortality among the general population between 1978 

and 2012 we will use the SDR obtained by using the 2012 PHC mid-year population as the 

standard population. The findings are presented in the figure 6 below. 

The results show that mortality has dramatically declined between 1978 and 2012. The SDR 

has decrease from 17.1ă to 7.7ă, equivalent to a relative reduction by 55.0% over a period of 

34 years. 

The decrease however was not uniform over time. Actually mortality has declined between 1978 

and 1991 (SDR dropped from 17ă to 13ă) before increasing during the following decade (the 

SDR reached 15ă in 2002) and decreases again but more substantially in the decade 2002-

2012 (the SDR was divided by 2 to fall below 8ă).    

This trend is consistent with the evolution of the health and socioeconomic status of Rwanda. 

The period 1978-1991 was characterized by improvement in the access to health services, 

mass immunization campaigns and improvements in the living conditions of the population 

(better housing, better access to clean water and modern toilets, etc.). This in turn translated 

into decline in mortality, especially among children, explaining the decrease observed in the 

SDR between 1978 and 1991. The period 1991 to 2002 was characterized by the 1994 

genocide that claimed the lives of more than a million people. The direct consequences of the 

1994 genocide on mortality and its indirect impact well afterward made all improvement in the 

preceding decade vanish, explaining why the SDR increased between 1991 and 2002. In 

contrary, the decade 2002-2012 was characterized by important improvements in the health 

sector and in the living conditions of the population as a consequence of many vigorous 

programs and interventions aimed at fighting against the leading causes of death in the country. 

The important decrease of the death rate is a reflection of the positive impact of these efforts on 

mortality.  
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Figure 6: Evolution of the CDR between 1978 and 2012 

 

4.1.2 The mortality pattern in Rwanda 

The risk of mortality varies substantially by age and these variations are not reflected in the 

CDR, nor in the SDR. Two populations may have exactly the same CDR or SDR but quite 

different patterns of mortality. Therefore to analyse the morality pattern of a population one 

should compute and examine the mortality rates by age also known as Age-Specific Death 

Rates (ASDRs). The figure 7 below shows the ASDRs for both sexes and for each sex 

separately. 

It shows that Rwanda has a mortality pattern similar to the one prevailing in countries with high 

levels of mortality during childhood and at old ages. The mortality rate is around 50ă during the 

first year of life and decreases quickly to 6ă between ages 1 and 4 before varying a little bit up 

to 55 years when it surpasses again the 10ă. As age increases, the mortality rates increases 

very quickly and even reach a value close to 180ă at age 80 and above. 

The mortality pattern does not vary by sex though the level of mortality is systematically higher 

among males than among females for all age groups. 
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Figure 7: ASDR by sex in 2012 

 

The Table 8 below compares the mortality pattern for both sexes in 2012 described above with 

the one from the 2002 census. It reveals that the mortality pattern has not changed over the 

past decade. However, it shows a dramatic decline of infant and child mortality during the 

intercensal period. It also reveals that the mortality level has not changed between age 5 and 55 

and decreased only slightly for ages 55 and above.  

This is consistent with the decrease of mortality in Rwanda shown by the DHSs and past 

Censuses and the fact that adult mortality varies slightly over time in a normal population except 

when maternal mortality was high and significantly reduced. 

 














































































