
This Provisional PDF corresponds to the article as it appeared upon acceptance. Fully formatted
PDF and full text (HTML) versions will be made available soon.

Community-based measles mortality surveillance in two districts of Katanga
Province, Democratic Republic of Congo

BMC Research Notes 2013, 6:537 doi:10.1186/1756-0500-6-537

Alexandra A N¿Goran (alexandra.ngoran@epicentre.msf.org)
Ngoie Ilunga (hansmalale@yahoo.fr)

Matthew E Coldiron (matthew.coldiron@epicentre.msf.org)
Rebecca F Grais (rebecca.grais@epicentre.msf.org)
Klaudia Porten (klaudia.porten@epicentre.msf.org)

ISSN 1756-0500

Article type Short Report

Submission date 23 December 2012

Acceptance date 10 December 2013

Publication date 17 December 2013

Article URL http://www.biomedcentral.com/1756-0500/6/537

This peer-reviewed article can be downloaded, printed and distributed freely for any purposes (see
copyright notice below).

Articles in BMC Research Notes are listed in PubMed and archived at PubMed Central.

For information about publishing your research in BMC Research Notes or any BioMed Central
journal, go to

http://www.biomedcentral.com/info/instructions/

BMC Research Notes

© 2013 N¿Goran et al.
This is an open access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0), which

permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

mailto:alexandra.ngoran@epicentre.msf.org
mailto:hansmalale@yahoo.fr
mailto:matthew.coldiron@epicentre.msf.org
mailto:rebecca.grais@epicentre.msf.org
mailto:klaudia.porten@epicentre.msf.org
http://www.biomedcentral.com/1756-0500/6/537
http://www.biomedcentral.com/info/instructions/
http://creativecommons.org/licenses/by/2.0


Community-based measles mortality surveillance in 
two districts of Katanga Province, Democratic 
Republic of Congo 

Alexandra A N’Goran1* 
* Corresponding author 
Email: alexandra.ngoran@epicentre.msf.org 

Ngoie Ilunga2 
Email: hansmalale@yahoo.fr 

Matthew E Coldiron1 
Email: matthew.coldiron@epicentre.msf.org 

Rebecca F Grais1 
Email: rebecca.grais@epicentre.msf.org 

Klaudia Porten1 
Email: klaudia.porten@epicentre.msf.org 

1 Epicentre, 8 rue Saint-Sabin, 75011 Paris, France 

2 Ministry of Public Health, Epidemiologic Surveillance Division, Lumbashi, 
Democratic Republic of the Congo 

Abstract 

Background 

Mortality due to measles is often under-reported. Traditional methods of measuring mortality 
can be time and resource-intensive. We describe the implementation of a community-based 
method to monitor measles mortality. 

Findings 

Using standardized questionnaires in the midst of a measles outbreak, a community-based 
network of volunteers recorded a much larger number of deaths (376) than deaths recorded in 
health centres (27). Deaths were predominantly (93.5%) among children aged less than 5 
years; 54.5% of measles deaths reported antecedent measles vaccination. 

Conclusions 

In this setting, the number of deaths due to measles reported in community-based surveillance 
was much higher than deaths reported in health centres. Lack of reliable population data and 
incomplete coverage of the surveillance system make it impossible to calculate overall attack 
rates and cause-specific mortality rates. Similar systems could be rapidly implemented in 
other difficult outbreak settings. 
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Findings 

Background 

Measuring measles mortality can be difficult, and estimates of measles case fatality ratios 
vary widely depending on the context [1]. Retrospective mortality surveys can be time- and 
resource-intensive, and not always feasible in low-income and crisis settings [2]. 

In 2011, a measles epidemic affected Katanga Province in south-eastern Democratic Republic 
of Congo (DRC), with tens of thousands of cases reported across the province. We describe a 
community-based measles mortality surveillance system put in place at the height of the 
epidemic. 

Methods 

Two parallel surveillance systems were put in place in 39 non-contiguous Health Areas (HA) 
of the Katanga Province. Difficult access precluded the inclusion of all HAs in the zone 
affected by the epidemic. Firstly, a register-based system collecting clinical, demographic, 
and vital status information about measles cases was instituted in each of the Health Centres 
of the HAs included. 

Secondly, a network of community volunteers (CVs) carried out active measles mortality 
surveillance. The CVs regularly asked community leaders to identify deaths and then 
collected data on measles deaths on a weekly basis from surviving heads of households using 
a standardized data collection tool after obtaining oral consent. Data on measles deaths were 
collected retrospectively for the period from April 1 to 30, 2011, and then prospectively from 
May 1 to 31, 2011. In the case of a death being captured by both the register-based and 
community-based systems, information was collected from the register, and the death was 
classified as being captured by the register system. 

A measles case was defined as an illness characterized by fever, rash and at least one of the 
following symptoms: cough, coryza, or conjunctivitis [3]. A measles death was defined as a 
death occurring within 30 days of the onset of rash, and not due to another obvious cause, 
such as trauma. 

Data were entered using EpiData v3.1 (EpiData Association, Odense, Denmark) and analysed 
using Stata v11.0 (StataCorp, College Station, USA). 

The protocol for the surveillance was accepted by local, regional and national health 
authorities. The data presented here are the product of this surveillance system. This data 
collection followed the principles set forth in the Helsinki Declaration. Surveillance and field 
surveys are considered to be exempt from the Medecins Sans Frontieres Ethical Review 
Board as they represent a standard component of program monitoring. No specific ethnic or 
identifying information was recorded and all individuals were free to refuse contributing 
information to the surveillance system. 



Results 

A total of 10 742 measles cases were registered in the HCs during the study period. Only 27 
deaths were recorded in the HCs, whereas 376 were captured in the community surveillance 
system. Information about measles deaths is presented in Table 1. 93.5% of measles deaths 
occurred in children aged less than 5 years. 

Table 1 Characteristics of measles deaths (N = 403), 39 Health Areas of Katanga 
Province, Democratic Republic of Congo, April-May 2011 
Characteristic Number Percentage 
Place of reporting   
    Reported in community 376 93.3% 
    Reported in health centres 27 6.7% 
Sex*   
    Male 215 53.6% 
    Female 186 46.4% 
Age*   
    <1 year 107 26.7% 
    1-4 years 268 66.8% 
    5-14 years 26 6.5% 
History of measles vaccination**   
    Yes 214 54.5% 
    No 179 45.5% 
*Age and sex missing for 2 deaths. 
** Vaccine status missing for 10 deaths. 

Only measles deaths, and not measles cases, were recorded at the community level. It was 
therefore impossible to compare case fatality ratios (CFR) observed using the two systems. 
However, considering all deaths observed in the two systems (403) and the 10 742 cases 
notified at the level of the HCs, the death-to-case ratio was 3.7%. 

220 of the 403 measles deaths (54.5%) reported a prior history of measles vaccination. Time 
between symptom onset and death was collected in the community system, with the median 
time being 6 days (IQR: 4–11). These data were not collected in HCs. 

Discussion 

Our results show the difficulties of relying on HC-based mortality reporting: most measles 
deaths during this epidemic occurred at home and were not recorded in the passive 
surveillance system. By implementing active, community-based measles mortality 
surveillance, we captured a greater number of reported measles deaths during this epidemic. 
The overall death-to-case ratio of 3.7% seen is in line with CFRs observed during 
retrospective mortality surveys of epidemics in similar contexts [1]. 

It is surprising that 54.5% of deaths reported a prior history of measles vaccination, but it 
should be noted that this was not confirmed by vaccination cards. For vaccinations 
administered in the distant past, it is possible that recall bias may have affected these results – 
with surviving parents potentially misclassifying doses of different vaccines. In the midst of 



an epidemic, it is also possible that some measles cases and deaths occurred in the days 
immediately following measles vaccination, before immunity was able to develop. 

While not as precise as a retrospective mortality survey, the mortality surveillance system 
nonetheless provided a realistic estimation of measles mortality in this setting, while using 
minimal time and resources. 

A recall bias could have affected the classification of measles deaths reported retrospectively, 
but this is unlikely given the short recall period. The inability to calculate true CFRs is a 
limitation; however, the large difference between measles deaths reported in the community 
and in HCs reaffirms the overall impression that reliance on HC-based mortality surveillance 
leads to under-reporting of measles deaths. 

Similar community mortality surveillance systems could be implemented in future measles 
outbreaks, particularly when logistic concerns preclude the possibility of performing 
retrospective mortality surveys. The partial prospective nature of the system would also allow 
for reactive interventions when problem areas are identified. 
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