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Key Findings

	The top five leading causes of death in children under five years of age in Rwanda are:
perinatal and early neonatal conditions (25 percent)
pneumonia (15 percent)
diarrhoeal diseases (13 percent)
malaria (11 percent), and
malnutrition (8 percent)

	The overwhelming majority (73 percent) of deaths in the first month of life (neonatal 
deaths) are due to perinatal and early neonatal conditions.

	Among children age 29 days to five years of age, pneumonia (19 percent) is the leading 
cause of death. Diarrhoeal diseases (18 percent) and malaria (16 percent) are the second 
and third main causes of death, respectively.  The top three causes of death account for 
over half (53 percent) of all deaths in this age group.

	Significantly large proportion of children under five (66 percent) die at home, 20 percent 
die at health facilities, and the rest (14 percent) die in other places.

	Only about half (57 percent) of children under five who died received some form of treat-
ment or care for the illness that led to death. Of these, 91 percent utilized formal health 
facilities including government or faith-based organization hospitals and health centers, 
and private clinics.

	The vast majority of deaths to children under five (93 percent) are caused by diseases that 
are addressable through cost-effective intervention programs, such as use of insecticide 
treated bednets, childhood vaccinations or nutritional programs.

vii
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The objective of the 2008 Rwanda child verbal 
autopsy (VA) study was to gather data about 
the causes of death in children under five years 
of age in Rwanda, including deaths that were 
related to malaria. Since the vast majority of 
children in Rwanda do not die in health facili-
ties, information on causes of death established 
by health professionals on death certificates is 
almost non-existent and not representative of 
the whole country. Consequently, this study 
was based on a reliable sample of deaths to 
children under five that was collected through 
the 2007-08 Rwanda interim Demographic and 
Health Survey (DHS).1 Women who reported 
such a death of a child in the approximately 
59 months prior to the interim DHS interview 
were revisited in this study in 2008. These 
women or other members of the household 
were interviewed with a verbal autopsy ques-
tionnaire designed to elicit the crude causes of 
death. Issues on the length of recall period are 
discussed in another section in this report.

The study was implemented by the National 
Institute of Statistics in Rwanda (NISR) in 
collaboration with the Rwanda School of 
Public Health (RSPH) and the Rwanda Min-
istry of Health (MOH). Technical assistance 
was provided by MEASURE Evaluation and 
MEASURE DHS. Funding for the survey was 
provided by the U.S. Agency for International 
Development and the U.S. President’s Malaria 
Initiative (PMI). 

1.2	 The	2007-08	Rwanda		 	 	
	 Interim	DHS

The interim DHS, conducted between Decem-
ber 2007 and April 2008 by NISR in collabora-

tion with MOH, was designed to provide data 
to monitor the population and health situation 
in Rwanda. The survey covered a nationally 
representative sample of 7,469 households in 
249 clusters.  This sample provides represen-
tative estimates of health and demographic 
indicators at the national and provincial levels, 
and for rural and urban areas. Specifically, the 
interim DHS collected information on fertil-
ity levels, fertility preferences, awareness and 
use of family planning methods, breastfeeding 
practices, childhood mortality, maternal and 
child health, malaria, and other sociodemo-
graphic characteristics of individuals and 
households. In addition, all women ages 15-49 
who were usual residents of the households, 
either selected or present in the household on 
the night before the survey, were eligible to 
be interviewed (7,528 women). Birth histories 
within the last five years prior to the interim 
DHS were collected from this eligible group, 
including information on children surviving 
and those who have died. Deaths of children 
who had died in the last five year provided the 
death frame from which the Rwanda verbal 
autopsy study was based.

1.3	 Verbal	Autopsy		 	 	 	
	 Questionnaires

The study adopted the recently revised core 
World Health Organization (WHO) question-
naire for neonatal and child deaths used to 
collect information on causes of death for chil-
dren under five years of age. After obtaining 
informed consent, one of two questionnaires 
was used: one for children who died under 
four weeks (28 days) of age and the second for 
children who died at 28 days to 59 months of 
age (see Appendix A). MEASURE Evaluation 
worked with NISR, Ministry of Health, and 
the Rwanda School of Public Health staff and 
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made the appropriate revisions of the core VA 
questionnaires and Sample Vital Registration 
with Verbal Autopsy (SAVVY) manuals to fit 
the Rwanda situation.2 Adaptation of the VA 
interviewer’s manual was also made and sent 
to MEASURE Evaluation for the training 
manual to be finalized. 

The NISR, Rwanda Ministry of Health, and 
the Rwanda School of Public Health made 
arrangements to have the Rwanda-specific VA 
questions translated into French and Kinyar-
wanda.  In lieu of doing back-translations into 
English, the translated questionnaires were 
reviewed by the participants and facilitators 
during training.

1.4	 Training	and	Data	Collection

A total of 20 interviewers who took part in the 
interim DHS data collection were trained to 
be VA interviewers. Additionally, four medi-
cal doctors, who participated in the fieldwork 
supervision, and in death certification and 
coding, also participated in the VA interview-
ers’ training. The VA interviewers were able 
to speak the local languages of the areas to 
which they were assigned.

Interviewer candidates were trained for five 
days (May 5-9, 2008) in Kigali on how to 
locate the households with child deaths in the 
reference period and how to administer the 
verbal autopsy questionnaires. The training 
was conducted in the form of lectures and 
discussions but was augmented by group 
work and extensive practical exercises. The 
training also included a slide show session 
on some of the common childhood illnesses 
documented by WHO for integrated manage-
ment of childhood illnesses (IMCI) training 
for nurses. This was for purposes of getting 
a feel of some of the symptoms of childhood 
illnesses. Medical doctors participated in the 
VA interviewers training and helped clarify 
some of the medical terminologies, symptoms 

and signs of diseases, and how they are locally 
known in different parts of Rwanda.

A field practice session was held with mothers 
who had lost a child under age five in the past 
five years. These respondents for the field prac-
tice were identified around Kigali. The teams 
(interviewers) were divided into five groups 
of four; each group visited a household where 
there was a death of child.  Each member in 
the group practiced how to conduct the VA 
interview and how to complete at least one of 
the two types of VA questionnaires — depend-
ing whether the death in the household was 
of an infant aged 28 days or younger, or of 
a child between 29 days to five years of age.  
The teams were supervised by facilitators and 
medical doctors were present.

After the training and field practice, trainees  
reviewed and discussed the content of the VA 
questionnaires and VA interviewers’ manual, 
question by question. The main outcome of the 
review was rephrasing of certain questions and 
correction of inconsistencies to some questions 
in both types of VA questionnaires and minor 
modification to the VA interviewers manual. 
It was also agreed that in the section on the 
place of death of a child, if the child died at a 
health facility, the name of the facility should 
be mentioned (this information would be help-
ful later, during a validation exercise). Finally, 
during the training, the teams reviewed the 
translated questionnaires to check the wording 
and make revisions where necessary.

In addition to an expert from MEASURE Eval-
uation, senior staff from NISR, the Rwanda 
School of Public Health, and Rwanda Ministry 
of Health (MOH) participated in the training. 
The role of personnel from the Rwanda School 
of Public Health was to facilitate the training 
and to provide the overall coordination of the 
VA fieldwork, whereas NISR provided the 
overall supervision and logistics of the train-
ing and of the entire VA study.  The MOH 
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personnel’s role was to assist the facilitators 
and share their experience on the types of 
symptoms and signs of different illnesses and 
how they are commonly referred to in local 
languages of Rwanda.

Verbal autopsy interviews and data collection 
for the study started on May 19, 2008 and was 
completed on June 27, 2008. Teams carried the 
list of households with child deaths, as well as 
the relevant 2007-08 interim DHS question-
naires, for further identification. As part of the 
data quality checks, interviewers exchanged 
questionnaires at the end of the day to check 
for inconsistencies. Supervisors (four medical 
doctors) accompanied the VA interviewers 
continuously for the duration of the fieldwork, 
with periodic supervision by senior staff from 
NISR and the School of Public Health.

1.5	 Cause	of	Death	Certification		 	
	 and	ICD-10	Coding

Criteria for selection of doctors to review the 
verbal autopsies and certify the cause of death 
included a non-specialized medical degree 
(i.e., general practitioner, not a specialist); 
the ability to attend the two weeks allocated 
for training on certification and coding of the 
verbal autopsy forms; and the availability to 
work on VA death certification and WHO’s 
International Statistical Classification of 
Diseases and Related Health Problems, tenth 
revision (ICD-10)2 coding for the duration 
of the exercise, which was estimated to be 
about one month. Experience with cause-of-
death coding was not a prerequisite for being 
recruited. Although the four doctors selected 
had considerable experience in writing death 
certificates, none had prior training on ICD-10. 
The cause of death certification and ICD-10 
coding training was thus a capacity-building 
exercise.

The training was conducted by a MEASURE 
Evaluation verbal autopsy and ICD-10 expert. 

Training consisted of theoretical classes on 
the verbal autopsy, background on the survey, 
ICD-10 cause-of-death certification, and ICD-
10 coding according to SAVVY manuals and 
WHO’s ICD-10 volumes 1, 2, and 3 (second 
edition, tenth revision).2,3 Theory was aug-
mented with practical work using VA forms 
collected during the fieldwork and ICD-10 
rules and guidelines.

The underlying cause of death was determined 
by trained physicians who reviewed the VA ques-
tionnaires and based on the ICD-10. Physicians 
worked in pairs, but independently. In each pair, 
one physician would independently produce an 
international cause-of-death certificate (shown in 
Appendix B) and ICD-10 code for each reported 
cause. The other physician reviewed a similar set 
of VA forms and produced a second death certifi-
cate and corresponding ICD-10 code. Most death 
certificates had one cause of death; a few had 
more than one cause of death (usually two).

1.6	 Data	Management	and		 	
	 Analysis

Data entry and management was done by 
NISR staff using CSPro software. The data en-
try screens and programs were adaptation from 
the SAVVY data processing system developed 
by the U.S. Census Bureau. The adaptation 
of VA data entry and ICD-10 programs were 
done by MEASURE Evaluation, in collabo-
ration with MEASURE DHS. The NISR data 
manager and data entry staff were trained on 
how to use these programs and were asked 
to document any problems they encountered 
for further assistance. The data processing for 
ICD-10 requires a data processor to key in both 
death certificates that are associated with a sin-
gle verbal autopsy questionnaire, one directly 
after the other. Once both death certificates 
had been verified for keying inconsistencies, 
the cases that require reconciliation were sent 
back to the original two certifiers/coders. The 
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two certifiers/coders discussed the cases until  
final death certificates were agreed upon, so 
that each line on the reference death certificate 
had only one cause of death and only one ICD 
code entered into the database. Data entry 
and data management processes continually 
received support and supervision, to ensure 
the quality of data.

A sample of the VA data and their respective 
death certificates and ICD-10 codes were 
periodically reviewed by MEASURE Evalu-
ation staff. With appropriate guidance and 
instructions, feedback was provided to the 
data manager regarding the quality of data and 
on any errors or inconsistencies that required 
correction or verification. 

After all cause-of-death coding was completed 
and entered into the computer, NISR staff pre-
pared data files and sent them to MEASURE 
Evaluation and MEASURE DHS for further 
processing. The death certificate files were 
matched to the verbal autopsy questionnaire 
files, and in turn to the DHS dataset. Weights 
were then added to the file and MEASURE 
Evaluation produced tabulations and figures. 
Causes of death were collapsed into broad 
categories for tabulation purposes (see Ap-
pendix C). 

Analysis and writing of the report was lead by 
MEASURE Evaluation staff, with inputs from 
Rwanda School of Public Health, MEASURE 
DHS, and NISR.

1.7	 Study	Limitations

Retrospective birth histories, such as those 
included in the 2007-08 interim DHS, are 
susceptible to data collection errors. First, only 
surviving women age 15-49 are interviewed; 
therefore, no data are available for children 
whose mothers had died. Consequently, child-
hood mortality estimates will be biased if the 

child mortality of surviving differs substan-
tially with the child mortality of non-surviv-
ing women. This bias increases for periods 
farther back in time because more time will 
have passed between the birth and the date 
of the survey, thus allowing more time for 
the mothers to have died. However, analyses 
using the interim DHS data have shown that 
this bias is small and has negligible impact 
on the overall childhood mortality estimates 
in Rwanda, especially for childhood mortal-
ity estimates for the five-year period before 
the survey. Another possible error in data 
collection is associated with underreporting 
of events (births and deaths), which can lead 
to underestimation of childhood mortality. 
Underreporting is more likely to affect early 
infant deaths that occur farther back in time 
from the date of the survey, and is unlikely to 
affect recent death reporting.

Verbal autopsy data are affected by recall bias. 
The bias leads to uncertainty in the diagnosis 
of cause of death from such retrospective in-
terviews. The length of the recall period may 
have an impact on the validity of VAs, and 
effects of recall may differ, depending on the 
age at death of the deceased.  Presumably, dif-
ficulty in recalling the circumstances leading 
to the death of a child increases with the length 
of time since the child’s death. This study is 
based on deaths that occurred during the 59-
month period preceding the 2007-08 interim 
DHS interview. A long recall period in this 
study is likely to impair ability of the mother 
or other respondent to remember and report 
relevant information, such as the symptoms, 
signs of illness, and their duration that the 
child had in the period leading to death (more 
so if there had been more than one death of 
a child in the same household in the last five 
years). Based solely on VA experts’ opinions, 
a recall period ranging from one to 12 months 
is thought to be acceptable. However, to our 
knowledge, there are no scientific studies that 
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have investigated the effects of long duration 
of recall. Further work is needed to investigate 
the effect of recall period and perhaps define 
an acceptable recall period for VA studies.  

Another issue with verbal autopsy data is the 
ability to identify and code the correct cause of 
death based on signs and symptoms reported 
by family members. The verbal autopsy re-
spondent may not have been with the child 
prior to death and thus may not be aware of 
the child’s symptoms. Because of the above-
mentioned limitations, readers of this report 
should view the study results with appropriate 
caution.

1.8	 Response	Rate

Using the criteria described above, a total of 
462 deaths among children under five were 
identified from the 2007-08 interim DHS data 
set. Table 1 presents the results of verbal au-
topsy interviews completed during fieldwork; 
and for those not completed, reasons are given. 
Of the 462 deaths reported in the DHS, 431 
(93.3 percent) were successfully followed up 
and verbal autopsy interview conducted.  Of 
the 431 VA forms completed, 37 VA question-
naires did not have the corresponding death 
certificates and ICD-10 codes, and hence were 
removed from the analysis. In addition, five 
infant deaths were determined by medical cod-
ers to have been stillbirths and hence removed 
in the analysis. This means that a total of 389 
deaths complete with VA interviews, death 
certificates and eligible ICD-10 codes were 
included in the analysis for this report.

Table 1.     Verbal Autopsy Interviews 
Completed and Not Completed 
(Unweighted), Rwanda 2008

Number Percent

VA completed 431* 93.3

VA not completed 31 6.7

Reason not completed:
Household moved
Ineligible death
Respondent away
Unknown children
Refusal to participate
No reason given

11
10
  5
  2
  1
  2

2.4
2.2
1.1
0.4
0.2
0.4

Total 462 100

*  Of the 431 completed, 37 did not have corresponding death certificates and 
ICD-10 codes, and five deaths were determined to be stillbirths. Consequently, 
these were eliminated in the analysis of 389 deaths.
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Table 2 shows the weighted distribution of 
the deaths analysed. Just over one-fifth (126) 
of the under-five deaths were among children 
who died in the first four weeks of life.

Reflecting the predominantly rural nature of 
Rwanda, only 8 percent of all under five deaths 

occurred among children in urban areas. More 
than half of child deaths (66 percent) were 
among children of mothers who had only 
primary education. About half of all neonatal 
and malaria deaths occurred among children 
of women in age group 20-29, whereas large 
proportion of post-neonatal deaths occurred 
among children of women aged 30-39 years. 
Even though the proportions of deaths dis-
tributed by wealth quintiles do not follow 

2	 Study	Results

2.1	 Distribution	of	Deaths	by		 	
	 Characteristics

Table 2.  Distribution of Neonatal Deaths, Post-neonatal Deaths, Malaria-Specific Deaths and 
Deaths from All Causes for the Five-Year Period Preceding the Interim Rwanda DHS, 
by Background Characteristics, Rwanda 2008

Background 
Characteristic

Neonatal Deaths 
(0-28 days,

N=126)
%

Post-neonatal 
(29 days-4 years, 

N=263)
%

All deaths 
(<5 years, 

N=388)
%

Malaria Deaths  
(< 5 years,

N=43)
%

Residence
    Urban
    Rural

10.0
90.0

7.1
92.9

8.0
92.0

6.1
93.9

Mother’s education 
    No education
    Primary
    Secondary +

29.5
66.1
 4.4

33.3
65.7
 1.1

32.1
65.8
  2.2

42.5
57.5
  0.0

Wealth quintiles
    Poorest
    Poorer
    Middle
    Richer
    Richest

17.1
32.4
17.3
22.4
10.8

14.6
33.5
20.2
21.7
10.0

15.4
33.2
19.3
21.9
10.3

17.6
29.6
20.9
24.9
7.1

Mother’s age at birth (years)
    <20
    20-29
    30-39
    40-49

1.0
52.3
34.4
12.3

 
1.2

39.1
42.2
17.4

1.1
43.4
39.7
16.0

0.0
46.2
27.6
26.2

Sex of child
    Male
    Female

45.2
54.8

 
44.2
55.4

44.5
55.2

41.3
58.7

Child’s age at death (years)
    0
    1
    2
    3
    4

(Not applicable)

 (n=230)
50.0
20.3
19.8
6.4
3.5

(n=341)
66.3
13.7
13.4
4.3
2.4

(n=40)
29.9
23.9
35.4
9.1
1.8
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any clear pattern, fewer are observed in the 
highest quintile eventually. The proportions 
of neonatal deaths, post-neonatal deaths, and 
overall under-five deaths are slightly higher 
among female children (55 percent), with 
the proportion being even higher for deaths 
due to malaria (59 percent). About two-thirds 
of all child deaths reported during the study 
period occurred under the age of one year (66 
percent). 

2.2	 Causes	of	Death	among		 	
	 Children	under	Five		 	 	
	 Years	of	Age

As shown in Table 3 and Figure 1, perinatal 
and early neonatal conditions are the most 
common causes of death among children under 
the age of five in Rwanda, accounting for about 
a quarter of the under-five deaths. The next 
most common cause of death is pneumonia 
(15 percent of under-five deaths), followed 
by diarrhoeal diseases, accounting for about 

13 percent of under-five deaths. Malaria is  
fourth among the leading causes, accounting 
for about 11 percent of the under-five mortality 
burden in Rwanda. The proportion of under-
five deaths from malnutrition (8 percent) is 
the fifth cause of death in the list of the top 
five causes of death in children under five in 
Rwanda

HIV/AIDS and other infectious and parasitic 
conditions are also among the most common 
causes of illness and death among under-five 
children in Rwanda, accounting for about 
10 percent altogether. Prematurity and low 
birth weight, birth asphyxia, and meningitis 
are among the top ten causes of death among 
children under five years in Rwanda.

2.3	 Causes	of	Death	among		 	
	 Newborns

The riskiest period of life occurs immediately 
after birth. As documented in the 2007-08 interim 

Figure 1.    Top 10 causes of death among children under five years of age, Rwanda 2008.
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DHS, for the period 0-4 years preceding the sur-
vey, the neonatal mortality rate in Rwanda was 28 
deaths in the first month of life per 1,000 births, 
compared with a rate of 34 deaths per 1,000 from 
age 1-11 months (postneonatal mortality rate). 
The under-five mortality rate was 103 deaths per 
1,000 live births, according to the 2007-08 interim 
DHS. Thus, in Rwanda, about one child in 16 
dies before reaching the age of one and one in 10 
children in Rwanda dies before reaching the age 
of five. In the 2008 verbal autopsy study, deaths 
in the neonatal period (i.e., the first 27 days of 
life) were followed up using the verbal autopsy 
questionnaire specifically designed for this age 
group (see Appendix A).

As shown in Table 4, perinatal and early neo-
natal conditions account for about 73 percent 
of all deaths during the first month of life (neo-
natal period). The next most common cause to 
neonatal deaths is prematurity and low birth 
weight (8 percent of neonatal deaths), followed 
by pneumonia (7 percent). Birth asphyxia is 
also one of the most common causes of infant 
deaths in the perinatal period, accounting for 
about 4 percent of all deaths in this infant age 
group. At this young age, malaria accounts 
for only about 2 percent of all deaths, slightly 
less than diarrhoeal diseases. All other diseases 
and conditions account for about 5 percent of 
all neonatal deaths and include HIV/AIDS, 

Table 3 . Percent Distribution of Under-Five Deaths by Cause (Weighted), Rwanda 2008

Causes of Death Number Percentage 95% Confidence Interval 
Limits

Lower Upper

Perinatal and early neonatal
Pneumonia
Intestinal infectious diseases (including diarrheal diseases)
Malaria  
Malnutrition
Human immunodeficiency virus [HIV] disease
Remainder of Infectious and parasitic diseases
Prematurity and low birth weight
Unspecified causes of mortality
Meningitis
Birth Asphyxia
Tuberculosis
Abdominal pain
All other external causes
Congenital malformations of the central nervous system
Nutritional anaemias
Tetanus  
Accidental poisoning by exposure to noxious substance
Assault
Convulsions
Remainder of malignant neoplasms
Viral hepatitis
Disorders of the kidney
Exposure to smoke
Fever of unknown origin
All other diseases*

95
59
49
43
31
26
14
11
10
10
7
5
4
2
2
2
1
1
1
1
1
1
1
1

0.4
11.4

24.5
15.2
12.6
11.0
7.9
6.7
3.7
2.8
2.6
2.5
1.8
1.3
1.0
0.6
0.5
0.4
0.4
0.3
0.3
0.3
0.2
0.2
0.2
0.2
0.1
3.0

18.7
10.9
8.6
7.7
4.9
3.8
1.8
1.1
0.8
0.9
0.3
0.0
0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
1.2

30.3
19.5
16.5
14.4
11.0
9.6
5.6
4.5
4.3
4.2
3.3
2.6
1.9
1.2
1.1
1.2
1.1
0.9
0.9
0.9
0.6
0.6
0.5
0.5
0.3
4.6

All under-five causes of death 388 100.0

*  All other diseases include acute bronchiolitis (1.2%), fever of unknown origin (0.1%), and eight other specified 
conditions (1.7% combined).
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meningitis, congenital malformations, other 
infectious and parasitic diseases, and unspeci-
fied causes of mortality.

2.4	 Causes	of	Death	among		 	
	 Children	Aged	One	Month		 	
	 to	under	Five	Years

A second verbal autopsy questionnaire (Ap-
pendix A) was used to gather information 
on symptoms and conditions leading to the 
death of children age four weeks (28 days) to 
59 months. The causes of deaths among these 
children are presented in Table 5.

For this age group of children in Rwanda, 
pneumonia is the leading cause of death, ac-
counting for about 19 percent of deaths to 
children age one month to under five years. 
Diarrhoeal diseases (18 percent), malaria (16 
percent), malnutrition (12 percent), and HIV/
AIDS (10 percent) are the next leading top five 
causes of death in that order. Other infectious 
and parasitic conditions including meningitis 
account for about 9 percent of all child deaths 
in this age group.  Injuries (accidental) account 

for about 2 percent of all child deaths aged 
between 1 month and 5 years.

2.5	 Child	Mortality	by		 	 	
	 Background	Characteristics

Child mortality by background characteristics 
are presented in Figure 2 for age at death, 
Figure 3 for wealth quintiles, and Figure 4 for 
distribution of deaths among children under 
age five by mother’s age.

2.6	 Place	of	Death

Figure 5 shows the percent distribution of 
deaths among children under five by the place 
of death. Table 6 shows the same data by 
background characteristics, including urban-
rural residence, mother’s education, household 
wealth, mother’s age at birth, sex of the child, 
and age at death of a child. 

About two-thirds (66 percent) of deaths among 
children under five occur at home, whereas 
only 20 percent occur at a hospital or other 

Table 4. Percent Distribution of Perinatal and Neonatal Deaths by Cause (Weighted), in 
Infants Aged from 0 to 27 Days , Rwanda 2008

Causes of Death Number Percentage 95% Confidence Interval 
Limits

lower upper

Perinatal and early neonatal
Prematurity and low birth weight
Pneumonia
Birth asphyxia
Intestinal infectious diseases (including diarrhoeal diseases)
Malaria  
Unspecified causes of mortality
Congenital malformations of the central nervous system
Human immunodeficiency virus
Remainder of infectious or parasitic diseases
Meningitis

91
10
 8
 5
 3
 2
 2
 2
 1
 1

    0.5

72.9
 7.6
 6.6
 4.4
 2.1
 1.7
 1.7
 1.4
  0.8
  0.6
  0.4

34.70
  3.05
  1.68
  0.11
  0.00
  0.00
  0.00
  0.00
  0.00
  0.00
  0.00

81.04
12.22
11.46
  8.61
  4.98
  4.33
  4.02
  3.35
  2.28
  1.68
  1.08

All causes of death in infants aged under 1 month 126 100.0
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Table 5. Proportion of Post-Neonatal and Child Deaths by Cause (Weighted), in Children 
Aged from 28 Days to under Five Years, Rwanda 2008

Causes of Death Number Percentage 95% Confidence Interval 
Limits

lower upper

Pneumonia
Intestinal infectious diseases (including diarrhoeal diseases)
Malaria  
Malnutrition
Human immunodeficiency virus 
Remainder of Infectious and parasitic diseases
All other diseases
Meningitis
Unspecified causes of mortality
Tuberculosis
Abdominal pain
Conditions originating in the early neonatal period
All other external causes
Nutritional anaemias
Birth asphyxia
Tetanus  
Prematurity and low birth weight
Accidental poisoning by exposure to noxious substance
Assault
Convulsions
Remainder of malignant neoplasms
Viral hepatitis
Disorders of the kidney
Exposure to smoke
Fever of unknown origin

51
46
41
31
25
14
11
 9
 8
 5
 4
 4
 2
 2
 2
 1
 1
 1
 1
 1
 1
 1
 1
 1
 0

19.4
17.6
15.5
11.7
 9.5
 5.2
 4.3
 3.6
 3.0
 1.9
 1.5
 1.4
 0.9
 0.6
 0.6
 0.6
 0.5
 0.5
 0.5
 0.4
 0.3
 0.3
 0.3
 0.2
 0.1

14.03
12.43
10.76
7.35
5.29
2.50
 1.75
 1.19
 0.86
 0.00
 0.12
 0.00
 0.00
 0.00
 0.00
 0.00
 0.00
 0.00
 0.00
 0.00
 0.00
 0.00
 0.00
 0.00
 0.00

24.68
22.71
20.16
16.02
13.65
 7.92
 6.86
 5.96
 5.10
 3.77
 2.85
 3.16
 1.83
 1.77
 1.53
 1.61
 1.37
 1.35
 1.34
 1.13
 0.91
 0.90
 0.77
 0.70
 0.42

All causes of death in infants aged 1 month to under five years 263 100.0

Figure 2.    Distribution of under-five deaths, by age at death of a child, Rwanda 2008.
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Figure 3.    Distribution of under-five deaths, by wealth quintiles, Rwanda 2008.

Figure 4.    Distribution of deaths to children under five, by mother’s age, Rwanda 2008.

Figure 5.    Place of death for all deaths to children under five years, Rwanda 2008.
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Table 6 Place of Death for All Causes of Under-Five Deaths for the Five-Year Period Preceding 
the Rwanda Interim DHS, by Background Characteristics, Rwanda 2008

Characteristic
Place of Death (N=388)

Health Facility
%

Home
%

Other Place     
%

Unknown
%

Number

Residence 
    Urban
    Rural

Mother’s education 
    No education
    Primary
    Secondary +

Wealth quintile
    Poorest
    Poorer
    Middle
    Richer
    Richest

Mother’s age at birth
    <20
    20-29
    30-39
    40-49

Sex of a child
    Male
    Female

Child’s age at death (n = 342)*
    0 years
    1 year
    2 years
    3 years
    4 years

20.2
19.5

13.8
21.7
41.8

21.5
17.2
21.0
13.7
34.2

  0.0
19.3
22.4
14.8

18.5
20.6

19.9
14.0
22.0
37.4
24.2

71.0
66.0

70.8
65.0
44.1

70.5
66.5
63.3
76.4
44.4

100
67.7
61.2
73.0

68.0
65.0

67.7
70.1
59.0
32.0
35.2

  3.3
11.1

10.4
10.7
  0.0

  5.0
10.8
12.1
  9.9
15.1

   0
  9.3
13.0
7.6

  9.4
11.2

  8.9
13.6
16.7
20.7
40.6

  5.5
  3.5

  4.9
  2.7
14.1

  3.0
  5.6
  3.6
  0.0
  6.4

  0
  3.5
  3.3
  5.3

  4.1
  3.3

  3.6
  2.3
  2.4
  9.9
  0.0

  31
357

124
255
    9

 60
128
  75
  85
  40

   5
168
154
   61

174
214

226
  47
  46
  15
   8

Number for place of death 76 258 40 14 388

Notes:
    Total N is the total number of weighted counts with no missing information.

*   The number for child’s age at death (n) is not equal to total N because missing data on age.

health facility and 14 percent take place else-
where. As shown in Table 6, there are large 
differences in place of death by background 
characteristics. For example, the proportion of 
deaths occurring at home declines as education 
of the mother increases; and the proportion of 
deaths that occur at health facilities increases 
as education of the mother increases.

Differences in place of death by mother’s 
age at the time of the birth and by sex of the 
child are not large. Interpreting variations in 
the place of birth by the age of the child at 
the time of death are hampered by the small 
number of cases.
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2.7	 Cause-Specific		 	 	 	
	 Mortality	Rates

One way to analyze cause of death data is to 
calculate cause-specific mortality rates. The 
simplest way to do this is to multiply the per-
centages of children under five who die of each 
of the major causes (see Table 3) by the under-
five mortality rate from the 2007-08 interim 
DHS. Since the VA in this study was based on 
deaths to children under five that occurred in 
the five years during and prior to the 2007-08 
interim DHS (years 0-4), mortality rates were 
calculated for this period (Table 7). Table 7 
also shows the childhood mortality rates for 
the period 5-9 years before the interim DHS.

Rates for the five years during and before the 
interim DHS are all lower than those for the 
next five-year period prior to the survey (years 
5-9). This could be due to a decline in mortality 
over time, possible selective omission, trans-

Table 7. Neonatal, Post-Neonatal, Infant, Child, and Under-Five Mortality Rates per 1,000 
Children Surviving to 12 Months of Age for Five-Year Periods Preceding the Rwanda 
Interim DHS, Rwanda 2008

Years Preceding the Survey Neonatal 
Mortality

Post-Neonatal 
Mortality*

Infant 
Mortality

Child 
Mortality

Under-Five 
Mortality

0-4
5-9

28
36

34
59

62
95

43
86

103
173

Notes:
    *       Computed as the difference between the infant and neonatal mortality rates.
    Neonatal mortality = the probability of dying within the first month of life.
    Postneonatal mortality = the difference between infant and neonatal mortality.
    Infant mortality = the probability of dying before the first birthday.
    Child mortality = the probability of dying between the first and fifth birthday.
    Under-five mortality = the probability of dying between birth and fifth birthday. 

Source:   Rwanda: Interim Demographic and Health Survey 2007-08 [unpublished data set]. Calverton, MD, USA: Rwanda 
Ministry of Health, National Institute of Statistics, MEASURE DHS.

ference of the births of children who died, or 
a combination of these factors.

The cause-specific under-five mortality rates 
obtained from multiplying the under-five 
mortality rate for the 0-4 years period by the 
percent distribution of cause of death given 
in Table 3 are shown in Table 8. They reflect 
the prominence of perinatal and early neonatal 
conditions and pneumonia in childhood mor-
tality that was previously mentioned.

2.8	 Health	Service	Use	in	the		 	
	 Period	Leading	to	Death

 
This section summarizes findings on the use of 
health services and facilities by children in the 
period leading to death in Rwanda. During the 
verbal autopsy interviews with the mother or 
other family member of the child who died, in 
addition to questions on symptoms and signs 
of terminal illness, questions were also asked 
about treatment and medical care sought prior 
to death of the child. It is important to note that 
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Table 8.  Cause-Specific Under Five 
Mortality Rates (Weighted), 
Rwanda 2008

Cause of Death Rate per 1,000 
Live Births

Perintal and early neonatal
Pneumonia
Intestinal infectious diseases (including 

diarrhoeal diseases)
Malaria  
Malnutrition
Human immunodeficiency virus [HIV] disease
Remainder of Infectious and parasitic diseases
Prematurity and low birth weight
Unspecified causes of mortality
Meningitis
Birth Asphyxia
Tuberculosis
Abdominal pain
All other external causes
Congenital malformations of the central 

nervous system
Nutritional anaemias
Tetanus  
Accid. poisoning by exposure to noxious 

substance
Assault
Convulsions
Remainder of malignant neoplasms
Viral hepatitis
Disorders of the kidney
Exposure to smoke
All other diseases*

25.2
15.7
13.0

11.3
8.1
6.8
3.8
2.9
2.6
2.6
1.9
1.3
1.0
0.6
0.5

0.4
0.4
0.3

0.3
0.3
0.2
0.2
0.2
0.2
3.1

Under-five mortality rate (all causes) † 462

Notes: 
*  All other diseases (5.6% of all deaths) include nine 

other specified (2.9%) and unspecified causes (2.6%), 
and fever of unknown origin (0.1%).

†  Under-five mortality rate is per 1000 live births 
reported in the 2007-08 Rwanda interim DHS.

this section deals only with treatment behavior 
for children who died and does not reflect the 
treatment of children who were ill but who 
survived. A thorough investigation of the effect 
of treatment would require analysis of health 
service utilization for both living and dead 
children, controlling for possible confounding 
variables and taking into account the timing of 
treatment relative to the onset of symptoms.

Figure 6 shows that about 57 percent of chil-
dren who died under age five received some 
type of treatment for the illness that led to 
death — ranging from formal health facilities, 
traditional healers, to home-base care using 
locally prepared remedies or modern drugs 
purchased from pharmacies. According to 
the study, a surprisingly large proportion (42 
percent) of deceased children aged under five 
years did not receive any type of health care 
during the illness that led to their death.

Figure 7 shows the breakdown of types of 
places or facilities where treatment was sought 
for children whose parents/caregivers said they 
received some form of treatment during the 
illness leading to death. The results show that 
for those children who received some form 
of treatment,  almost all children who died 
(91 percent) were taken to a formal health 
service (government and faith-based hospitals 
and health centers, or private clinics) at some 
point during the illness that led to death. About 
one-firth (22 percent) of children were taken to 
traditional healers or herbalists at some point 
during their illness, 13 percent were given 
home remedies, and 7 percent were given 
medications purchased from local pharmacies 
or drug stores.

2.9	 Intervention-Addressable	 	
	 Mortality	Burden	in	Children			
	 Under	Age	Five

This section summarizes the mortality bur-
den shares that are addressable by various 
existing and cost-effective health interven-
tion programs. The proportion of under-five 
deaths that could have been addressable and 
perhaps prevented are shown for the follow-
ing programs: the WHO’s Essential Drugs 
Programme (EDP) kits, WHO’s Integrated 
Management of Childhood Illnesses (IMCI) 
strategy, the Safe Motherhood Initiative (SMI) 
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Figure 7. Places where children received treatment at some point during their illness  
  before death, Rwanda 2008.

Figure 6. Percent of children receiving treatment in the period before death,   
  Rwanda 2008.
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initiated by several United Nations organi-
zations, WHO’s Tuberculosis Directly Ob-
served Treatment Short Course (TB DOTS), 
programs for the prevention and treatment 
of HIV/AIDS and other sexually transmitted 
infections, WHO’s Expanded Programme on 
Immunization (EPI), and programs for the 
prevention of transmission of malaria that are 
promoted by the National Malaria Control 
Programme (NMCP) in a number of African 
countries.  Figures 8 through 14 show inter-
vention-addressable mortality burden for all 
addressable conditions, and for specific type 
of intervention package in Rwanda. 

Figures 8 and 9 show the proportion of the 
under-five mortality burden that could poten-
tially be addressed by various health interven-
tion packages. Here, the mortality burden is 
measured in terms of proportional mortality. 
The grouping of causes of deaths to various 
intervention-addressable programs is based 
on the assumption that these intervention 
programs are available in Rwanda, or could be 

made available at national or provincial levels. 
Almost all deaths (93 percent) among chil-
dren under five in Rwanda could potentially 
be addressed by various health intervention 
packages.

Successful implementation of EDP could po-
tentially address about 71 percent of deaths 
in children under fice in Rwanda (Figure 10). 
Figure 11 shows the proportion of premature 
deaths that could be avoided by the IMCI’s 
programs in Rwanda. EPI could potentially 
address about 21 percent of deaths in children 
aged below five years in Rwanda (Figure 12). 
Deaths due to malaria, other acute febrile 
illnesses, and other perinatal and early neo-
natal deaths could potentially be avoided by 
successfully implementation of the malaria 
prevention and case management programs 
(Figure 13) and SMI (Figure 14).

Figure 8. Interventional-addressable shares of the mortality burden, Rwanda 2008.
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Figure 9. Mortality burden addressable by district interventions, Rwanda 2008.

Figure 10. Mortality burden addressable by Essential Drugs Programme, Rwanda 2008.

Figure11. Mortality burden addressable by IMCI  intervention, Rwanda 2008.
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Figure 12. Mortality burden addressable by Expanded Programme of Immunization,   
  Rwanda 2008.

Figure 13. Mortality burden addressable by malaria prevention and case management,  
  Rwanda 2008.

Figure 14. Mortality burden addressable by Safe Motherhood Initiative,    
  Rwanda 2008.
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Malaria is the leading cause of illness and 
deaths in many countries in sub-Saharan 
Africa, especially among children under five 
years. However, unlike many other countries 
in Africa, Rwanda has registered tremendous 
success in the fight against malaria. According 
to a recent WHO report,4 Rwanda tops the list 
of African countries that have shown reduced 
malaria deaths recorded in the past two years.  
Nationwide distribution of treated mosquito 
nets and drugs to children and pregnant moth-
ers, together with the indoor residual spray are 
among the major efforts that have yielded suc-
cess in the ant-malaria campaign in Rwanda.

Despite success in combating the disease 
in Rwanda, malaria is still contributing sig-
nificantly to the overall burden of mortality 

— it is the fourth leading cause of all deaths 
in children under five in Rwanda during the 
period of this study.  In the Rwanda VA study, 
an underlaying cause of death was reached 
and assigned by two trained medical doctors 
who agreed on the cause based on the review 
of signs, symptoms and their duration, and 
other information collected in the VA ques-
tionnaires. Thus, malaria as a cause of death is 
based on signs and symptoms, and not based 
on laboratory confirmation. Figure 15 shows 
the distribution of under-five deaths by age at 
death in years, and the relative contribution 
of malaria and all other causes to mortality at 
each age. As mentioned earlier in this report, 
malaria accounts for 11 percent of all deaths 
in children under five in Rwanda. Figure 15 
also shows that almost 90 percent of all ma-
laria deaths in children under five occur in the 
first two years of life. Malaria accounts for a 

3	 The	Burden	of	Malaria	Mortality	 	 	 	 	 	
	 among	Children	in	Rwanda

3.1	 Malaria	Mortality

Figure15.	 Distribution	of	deaths	by	age,	and	the	contribution	of	malaria	deaths		 	
	 	 to	the	age	distribution,	Rwanda	2008.
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relatively smaller proportion of deaths at age 
three and age four.

Table 9 shows separate distributions of malaria 
and non-malaria deaths by wealth quintiles.  
From the table, it is observed that malaria 
deaths are largely concentrated between poorer 
and richer wealth quintiles. A large proportion 
of non-malaria deaths occurs in the poorer 
wealth quintile. Figure 16 shows the contri-
bution of malaria deaths by wealth quintiles, 
which indicates that on average malaria is 
responsible for about 11% of all deaths in each 
wealth quintile, except in the richest quintile 
(8%).

Figure 17 shows a comparison of deaths due 
to malaria versus deaths from all other causes 
(non-malaria deaths) by place of death. It shows 
that both malaria and non-malaria deaths are 
more likely to occur at home.  However, there 
is very little difference between malaria and 
non-malaria deaths by place of death.

Table	9.					Distribution	of	Malaria	and	Non-
malaria	Deaths	among	Children	
under	Five,	According	to	Wealth	
Quintiles,	Rwanda	2008

Wealth 
Quintile

Non-malaria

N       %

Malaria

N      %

All

N       %

Poorest

Poorer

Middle

Richer

Richest

All deaths

  52      15.1

116     33.6

   66      19.1

   74     21.6

   37     10.6

345     100.0

  8     17.6

13    29.6

  9     20.9

11     24.9

   3       7.1

43     100.0

    60     15.4

129     33.2

   75     19.3

  85     21.9

  40     10.3

 388    100.0

Figure	16.	 Proportion	of	deaths	due	to	malaria	and	other	causes	within	each	wealth		 	
	 	 quintile,	Rwanda	2008.
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Figure	17.	 Place	of	death,	comparing	malaria	with	non-malaria	deaths,	Rwanda	2008.

Figure	18.	 Proportion	of	children	who	received	treatment	at	some	point	in	time		 	
	 	 during	their	illness	before	death,	Rwanda	2008.

3.2	 Health	Service	Use	in	the		 	
	 Period	Leading	to	Death		 	
	 Due	to	Malaria

Deaths due to malaria can be prevented 
by prompt treatment with the appropriate 
medicines. Figure 18 shows the proportion of 

children who received treatment at some point 
during the illness that preceded their death. 
Data are shown separately for deaths due to 
malaria and deaths due to other causes. About 
75 percent of children who died from malaria 
received some form of treatment, be it formal 
or informal, during the illness that preceded 
their death. In comparison, only about half of 
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children who died from causes other than ma-
laria received treatment during their illness.

Figure 19 shows the types of places or facilities 
in Rwanda where children received treatment 
at some point during the illness preceding 
their death, comparing children who died from 
malaria with those who died from causes other 
than malaria.

Among children who died from malaria and 
who received treatment prior to death,  about 
89 percent were taken to formal health facili-
ties — government or private hospitals,  health 
centers, or clinics. The most common place 
sought for treatment among children who died 
from malaria and those who died from all other 

causes was government health centers (71 
percent and 67 percent, respectively).  Visits to 
the traditional healers in search for treatment 
is also common in Rwanda. About 22 percent 
of all deaths among children who died from 
causes other than malaria and about 16 percent 
of children who died due to malaria were taken 
to the traditional healers or herbalists at some 
point during their illnesses before death.  

Only 11 percent of children who died from 
malaria were taken to government hospitals for 
treatment, compared with 26 percent of those 
who died from non-malaria causes and were 
taken to government hospital for treatment.

Figure	19.	 Source	of	treatment	before	death	for	deaths	among	children	under	five,		 	
	 	 by	non-malaria	and	malaria	cause	of	death,	Rwanda	2008.
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Appendix A  Questionnaires
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Appendix B  International Death Certificate     
    Used in Rwanda Verbal Autopsy Study
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Appendix C  Mortality Tabulation List for Mortality  
    Classification Groups and ICD-10 Codes

Mortality classification groups and ICD codes below contain a glossary of the causes of death 
groupings used in the analysis of Rwanda VA study data, together with corresponding ICD-10 
codes in 3-character codes:

Classification of causes of death description  ICD-10 in 3-character code

Intestinal infectious diseases (including diarrhoeal diseases) A09
Tuberculosis A16
Tetanus   A35
Viral hepatitis B19
Human immunodeficiency virus [HIV] disease B20, B22, B24
Malaria   B50, B54
Remainder of Infectious and parasitic diseases A41, A50, B09
Remainder of malignant neoplasms C64
Nutritional anaemias D50
Malnutrition E40, E41, E42, E46
Meningitis G00, G03
Pneumonia J18
Disorders of the kidney N04
Prematurity and low birth weight P07
Birth Asphyxia P20, P21, P23
Perinatal and early neonatal P00, P01, P02, P03, P08,   
 P35, P36, P38, P39,
 P51, P59, P61, P76, P80
Congenital malformations of the central nervous system Q00, Q03
Abdominal pain R10
Fever of unknown origin R50
Convulsions R56
Unspecified causes of mortality R06, R31, R46, R95, R96,   
 R98, R99
All other diseases D58, D62,  E86, G93, I50,   
 I75,  J21, K52, K65
Exposure to smoke X00
Accidental poisoning by exposure to noxious substance X48
Assault X92
All other external causes Y83, Y88
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Appendix D  Study Personnel

Technical Staff

Robert Mswia, MEASURE Evaluation, University of North Carolina
Stirling Cummings, MEASURE Evaluation, University of North Carolina
Mohamed Ayad, Macro International, Calverton, Maryland
Rathavuth Hong, Macro International, Calverton, Maryland
Harouna Koche, Macro International, Niger
Dr. Yusuf Hemed, Consultant
GATARAHIHA Jean Phillipe. Project Coordinator, Rwanda National Institute of Statistics
Dr CONDO Jeanine, Rwanda School of Public Health
Dr BASINGA Paulin, Rwanda School of Public Health
Dr NKUSI Emilien, Ministry of Health

Supervisors and Coders/certifiers

Dr SERUYANGE Eric
Dr KAYONDO King
Dr AWAZI Raymond
Dr LUSUNGU Laurent 

Field Staff

MIGAMBI Gerard MUKAMA Janvier
AKAYEZU Beata MUSABEMUNGU Issa
MUKASEKURU Francoise KAMAYUGI M. Grace
MUKUNDIHIRWE Genevieve UWAMAHORO Vestine
KABANDAHO Egide UWAMBAYIKIREZI Sabine
UMWALI Vestine UGIRINEMA Alice
MBUGUJE Asmeen ISHIMWE Blandine
UWANYIRIGIRA Therese UMUGWANEZA Stella
NGIRUWONSANGA Immaculée KAYITESI Jeanine
NDAMUKUNDA Deo Maxim MUKAGATERA Josée

Data Processing

Data Processing Supervisor Assistant Supervisor
TWAGIRUMUKIZA Augustin SEMUCYO Pascal 
Office Editors
MURENGEZI Omar KAYITESI Fides 
Data Entry
BAZIZERIMANA Antoine BENIMANA Beata 
KWERERE Vestine NIYONGORE Sylvie 
UWIMANA Jeanne
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Some of the Rwanda verbal autopsy study personnel, during training.

Photograph by Robert Mswia, MEASURE Evaluation
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