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Understanding the data and estimates

Analysis of mortality statistics over time and by 
cause of death requires a well-functioning system of 
registering deaths coupled with medical certifi cation 
of cause of death. Such systems exist in almost all 
European countries. Data are reported regularly by 
Member States to WHO, which collates the data 
using consistent standard procedures. The cause of 
death information is generally coded according to the 
latest (tenth) revision of the International statistical 
classifi cation of diseases and related health problems 
(ICD-10). Four countries still use the earlier version, 
ICD-9; for the purposes of analysis, the data for these 
countries have been mapped to the corresponding 
ICD-10 codes.

One of the major limitations of death registration 
data relates to coverage error, so it is common practice 
to assess coverage before data are used for further 

processing. WHO calculates coverage by dividing 
the total deaths reported from the civil registration 
system by the total deaths estimated by WHO for the 
same year. The data for the countries included in the 
study are of good quality, with coverage rates of 90% 
or more.

The underlying data come from individual countries, 
which may apply different medical concepts, 
diagnostic practices and interpretation of rules for 
determining the underlying causes of death. In 
addition, there may be variation in coding practices 
by coders when the information on death certifi cates is 
ambiguous or incomplete. As a result, there is likely to 
be some inherent bias in the data. These problems will 
be accentuated in data for earlier periods, and  must 
be borne in mind in interpreting cause of death data 
across countries and over time.
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Monitoring disease outbreaks: 
meningococcal  meningi t is  in  Af r ica

Meningococcal meningitis is a bacterial infection of the meninges, the thin lining that surrounds the brain and spinal 
cord. Meningitis occurs sporadically and in small outbreaks worldwide, but the highest activity is concentrated in 
sub-Saharan Africa, in an area determined by its environmental conditions, called the “meningitis belt”. In this belt, 
which covers 21 countries and where about 350 million people live, the highest disease morbidity is recorded during 
the dry season. To avert the burden of the disease and the deaths resulting from it, timely and reliable epidemiological 
surveillance is very important; only then can an immediate response with reactive vaccination be mounted. 

Epidemics of meningococcal meningitis have hit 
the African meningitis belt in periodic waves. The 
last major wave occurred in 1996/1997 and affected 
more than 220 000 people in 17 countries. This was 
followed by several years of low disease incidence in 
the belt until 2006, when the epidemic season saw 
yet another marked rise in meningitis rates across the 

region. This trend increased further in 2007. During 
2007, 54 676  suspected cases of meningitis and 4062 
deaths were reported from the belt countries. However, 
49% of all cases were reported from just one country: 
Burkina Faso. The case fatality rate for 2007 of 7.4% 
was significantly lower than that for 2006 (8.5%).

Almost 55 000 cases and 4000 deaths reported in 2007

SuSPECTEd MENINgITIS CASES ANd MENINgITIS dEATHS IN THE MENINgITIS BELT 1965–2007 

Although there is a general belief that the epidemics come 
in cycles of 10–14 years, these tend to vary from country 
to country and are moderated by several factors, including 

the spread of new strains, the extent and frequency 
of previous vaccination campaigns, and climatic and 
environmental factors.
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The WHO strategy focuses on reactive vaccination to 
halt the outbreak and effective case management through 
antibiotic treatment to reduce the lethality of the disease. 
For this to be effective, a system of early detection and 
rapid laboratory confi rmation is required. This would then 
help to determine predefi ned alert and epidemic thresholds 

and distinguish between a seasonal rise and an emerging 
epidemic. For instance, for a population of more than
30 000, the epidemic threshold is an incidence of 15 
cases per 100 000 population per week. In 2006–2007,
a number of districts in Burkina Faso and the Sudan crossed 
the epidemic threshold determined for the region.

dISTRICTS IN THE AFRICAN EPIdEMIC BELT IN WHICH THE EPIdEMIC THRESHOLd WAS CROSSEd, 2006–2007

Districts are the primary unit for surveillance and response

Understanding the data and estimates

For most acute outbreak diseases, it is diffi cult to 
estimate the population attack and mortality rates. The 
ability to detect and report all cases depends on the 
intensity of surveillance. Enhanced epidemic meningitis 
surveillance requires systematic weekly collection, 
compilation and analysis of epidemiological data as well 
as the adequate collection, transportation and analysis 
of laboratory specimens. If there is an improvement or 
deterioration in the surveillance system, then a change 
in the number of reported cases and deaths is likely to 
be a refl ection of surveillance practices and not of the 
true course of the epidemic. 

Outbreak data are not always directly comparable 
owing to the use of different systems. Some countries, 
such as Burkina Faso, Mali and Niger, have greater 
experience with enhanced surveillance and generally 
examine a larger proportion of samples in the laboratory. 
Even then, some indicators should be used to assess 
the quality of the laboratory tests and its suitability 
for surveillance. For instance, a large proportion of 
negative samples should be viewed as an indication 

that the samples may have been contaminated, or 
could suggest poor storage and transport or poorly 
functioning laboratory tests.

Case fatality rates – the proportion of meningitis patients 
who die – are also diffi cult to compare as the number 
of cases detected varies between populations and years. 
In some years, case fatality rates may be high because 
of a particularly virulent type of the meningococcus. 
Mortality numbers and rates should also be interpreted 
with caution as many deaths may go undetected or the 
cause of death may be wrongly identifi ed.

During epidemics, standardized treatment is applied 
and thus laboratory confi rmation is not aimed at 
guiding case management in this context. Laboratory 
confi rmation of the fi rst suspected cases is suffi cient to 
identify the pathogen responsible for the epidemic in 
the district and for mass vaccination to be started with 
the appropriate vaccine. In this case, the high incidence 
due to the epidemic does not indicate the need for an 
increased collection of cerebrospinal fl uid samples.
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future trends in global Mortality: 
major  sh i f ts  in  cause of  death  pat terns

The original Global Burden of Disease (GBD) Study was published in 1991 to provide a comprehensive assessment 
of disease burden for 107 diseases and injuries and 10 selected risk factors for the world and 8 major regions.5 Since 
then, WHO has regularly published updates of the GBD in its World Health Reports. These updates draw on WHO’s 
extensive databases on levels of child and adult mortality and on causes of death in Member States that have useable death 
registration data, together with data from surveillance systems and epidemiological studies. They provide internally 
consistent estimates for a total of 135 diseases and injuries, for 8 age groups and 14 subregions of the 6 WHO regions. 
The most recent update5 goes further and takes into account the latest projections by UNAIDS and WHO for HIV 
prevalence and mortality, as well as updated World Bank forecasts for economic growth. The resulting estimates suggest 
a massive shift in the distribution of deaths over the coming 25 years.

As populations age in middle- and low-income countries 
over the next 25 years, the proportion of deaths due to 
noncommunicable diseases will rise significantly. Globally, 
deaths from cancer will increase from 7.4 million in 2004 
to 11.8 million in 2030, and deaths from cardiovascular 
diseases will rise from 17.1 million to 23.4 million in 
the same period. Deaths due to road traffic accidents will 
increase from 1.3 million in 2004 to 2.4 million in 2030, 
primarily owing to increased motor vehicle ownership 
and use associated with economic growth in low- and 
middle-income countries. By 2030, deaths due to cancer, 

cardiovascular diseases and traffic accidents will collectively 
account for about 30% of all deaths.  

This increase in deaths from noncommunicable diseases 
will be accompanied by large declines in mortality 
for the main communicable, maternal, perinatal and 
nutritional causes, including HIV infection, tuberculosis 
and malaria. However, deaths worldwide from HIV/
AIDS are expected to rise from 2.2 million in 2008 to 
a maximum of 2.4 million in 2012 before declining to 
1.2 million in 2030. 

Noncommunicable conditions will  cause over three quarters of all 
deaths in 2030

PROjECTEd dEATHS BY CAuSE FOR HIgH-, MIddLE- ANd LOW-INCOME COuNTRIES

HIV, TB and malaria
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The top 20 causes of death in 2030

It is predicted that the four leading causes of death 
in the world in 2030 will be ischaemic heart disease, 
cerebrovascular disease (stroke), chronic obstructive 
pulmonary disease (COPD) and lower respiratory 
infections (mainly pneumonia). Much of the increase in 
COPD is associated with projected increases in tobacco 
use. On the other hand, road traffic accidents will emerge 
as the fifth leading cause of death in 2030, rising from 

its position as the ninth leading cause in 2004.

Although deaths due to HIV/AIDS are projected to fall 
by 2030, it will remain the tenth leading cause of death 
worldwide. Deaths due to other communicable diseases 
are projected to decline at a faster rate: tuberculosis will 
fall to No. 20 and diarrhoeal diseases to No. 23 in the list 
of leading causes.

LEAdINg CAuSES OF dEATH, 2004 ANd 2030 COMPAREd

2004 2030
Deaths 

(%)
Rank Rank

Ischae mi c heart diseas e 12.2 1 1  14. 2 Ischaemic heart disease
Cerebrovascular di seas e 9. 7 2  2 12. 1 Cerebrovascular dis eas e 
Lo we r respiratory infections 7. 0 3  3 8  .6 Chronic obstructive pulm onary diseas e 
Chronic obstructive pulm onary diseas e 5. 1 4  4 3  .8 Low er respiratory infections 

Diarrhoeal di seases 3. 6 5  5 3  .6 Road traffic accidents 
HIV/AIDS 3. 5 6  6 3  .4 Trachea, bronchus, lung cancer s 
Tuberculosis 2. 5 7  7 3  .3 Diabetes mellit us 
Trachea, bronchus, lung cancer s 2. 3 8  8 2  .1 Hyperten sive heart diseas e 
Road traffic accident s 2. 2 9  9 1  .9 Stom ach cancer 
Prematurity and lo w  birth  we ight 2. 0 1  0 1  0 1  .8 HIV/AID S 
Neonatal infections and othe r* 1. 9 1  1 1  1 1  .6 Nephritis and nephrosis 
Diabetes   me llitus 1. 9 1  2 1  2 1  .5 Self-inflicted injurie s 
Malar ia 1. 7 1  3 1  3 1  .4 Liver cancer
Hypertens ive heart diseas e 1. 7 1  4 1  4 1  .4 Colon and re ctum cancer s 
Birth asph yx ia and birth trau ma 1. 5 1  5 1  5 1  .3 Oesophagus cancer 
Self-inflicted injuries 1. 4 1  6 1  6 1  .2 Violenc e 
Sto ma ch cancer 1. 4 1  7 1  7 1  .2 Alzhei me r and other de me ntia s 
Cirrhos is of the live r 1. 3 1  8 1  8 1  .2 Cirrho si s of the live r 
Nephritis and nephrosi s 1. 3 1  9 1  9 1  .1 Breast cance r 
Colon and re ctum cancer s 1. 1 2  0 2  0 1  .0 Tuberculosi s 

Violenc e 1. 0 2  2 2  1 1  .0 Neonatal infections and other* 
Breast cancer 0. 9 23 22 0. 9 Prem aturity and lo w  birth  we ight 
Oesophagus cancer 0. 9 2  4 2  3 0  .9 Diarrhoeal dis eases 
Alzhei me r and other de me ntias 0. 8 2  5 2  9 0  .7 Birth asph yx ia and birth trau ma 

41 0. 4 Malaria

Disease or injury Disease or injury

* Comprises severe neonatal infections and other, noninfectious causes arising in the perinatal period.

Deaths 
(%)
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Understanding the data and estimates

WHO’s updated mortality projections are based on 
historically observed relationships between trends in 
economic and social development and cause-specifi c 
mortality. This update uses the same projection 
methods for 2002 as previously published,19 based 
on updated GBD estimates for 2004,5 together 
with updated projections of HIV deaths prepared 
by UNAIDS and WHO20 and updated forecasts of 
economic growth published by the World Bank.21

Apart from the incorporation of new epidemiological 
data for specifi c causes, the updated GBD estimates 
for 2004 incorporate more recent death registration 
data for many countries, new African mortality data 
using verbal autopsy methods to assign cause of death, 
and improved methods for estimating causes of child 
deaths in countries without good death registration 
data. For these reasons, and also because of revisions 
to the United Nations population estimates, the GBD 
estimates for 2004 are not directly comparable with 
the previous estimates for 2002.

The projections were made based on the assumption 
of “business as usual”, which does not specifi cally take 
account of possible changes in major risk factors (with 
the exception of tobacco use and, to a limited extent, 
overweight and obesity). If such behavioural risk 
factors do not decline with economic development and 
strengthened health systems in developing countries, 

these projections may in fact underestimate future 
mortality in low- and middle-income countries. 

In addition, there were 78 countries without useable 
death registration data. For these countries, cause 
of death models based on all-cause mortality levels 
(excluding HIV, war and natural disasters), gross 
national income per capita, and region were applied at 
country level for estimating the proportion of deaths in 
broad cause groups (communicable, noncommunicable 
and injury) by age and sex. Specifi c causes were further 
adjusted on the basis of epidemiological evidence from 
population registries, verbal autopsy studies, disease 
surveillance systems and existing WHO databases.

Notwithstanding these shortcomings, it is estimated 
that the projected reduction in deaths worldwide due 
to communicable diseases and maternal and perinatal 
conditions between 2004 and 2030 will mostly result 
from epidemiological change, offset to some extent by 
population growth. Population ageing will have little 
effect.

Demographic changes will lead to substantially more 
deaths from noncommunicable diseases in all regions, 
even though age/sex-specifi c death rates are projected 
to decline for most causes other than lung cancer. The 
impact of population ageing is generally much more 
important than that of population growth.
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CATASTROPHIC HEALTH ExPENdITuRE ANd IMPOVERISHMENT 
duE TO OuT-OF-POCKET HEALTH ExPENdITuRE, BY WHO REgION

reduCing iMPoverishMent and 
CatastroPhiC health Care sPending

Many countries rely heavily on out-of-pocket payments (OOPs) by patients to finance their health care systems. OOPs 
include fees for services levied by public and/or private providers (officially or unofficially) and co-payments where insurance 
does not cover the full cost of care. This arrangement prevents some people, especially poorer families, from receiving the 
care they need. In some cases, OOPs can be high enough to cause financial catastrophe and impoverishment, especially 
when there is severe illness or major injury.22 In 2005, the Member States of WHO endorsed a resolution on “Sustainable 
health financing, universal coverage and social health insurance”, calling on countries to develop health financing systems 
that ensure that people have access to health care without risking financial catastrophe or impoverishment. A new study, 
based on surveys conducted in 89 countries covering nearly 90% of the world’s population, provides for the first time a 
global estimate of the scale and distribution of catastrophic health care spending and indicates how the problem can be 
reduced.23

From the 89 countries included in this study, each year 
an average of 2.3% of households experience financial 
catastrophe due to health care costs, corresponding to over 
150 million people worldwide. More than 100 million 
people are impoverished because they must pay for health 
care.

150 million people suffer catastrophic health care costs each year

Catastrophic health care spending occurs in countries at all 
levels of development. Nevertheless, the problem is more 
frequent and more severe in middle-income countries, and 
most frequent and most severe in low-income countries. 
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Catastrophic spending and impoverishment are strongly 
associated with the use of OOPs to finance health care. 
Fewer households are affected by financial catastrophe 
where there is less reliance on OOPs. In systems where 
OOPs make up less than 15% of total spending on health 

Out-of-pocket payments are the main cause of catastrophic spending

care, fewer households tend to face financial catastrophe 
due to the cost of health care. Other factors, such as the 
availability of health services and income inequality, do 
play a role but OOPs for health care are the main factor.
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Moving away from OOPs to some form of prepayment 
scheme is the key to reducing financial catastrophe 
from health care costs. Prepayment can take the form 
of taxation, with health care costs paid for by the 
government or through publicly or privately managed 

insurance premiums. Either can be effective, and 
countries may choose their own approach, taking into 
account their current institutional structures, culture 
and traditions, and stage of economic development.

THE RELATIONSHIP BETWEEN CATASTROPHIC ExPENdITuRE ANd OuT-OF-POCKET
PAYMENTS FOR HEALTH CARE

Understanding the data and estimates

The data are derived from household surveys that 
collect information on household spending, including 
spending on health care. Currently, data are available 
from 116 surveys covering 89 countries. In most cases, 
information on frequent expenses was collected for 
the previous month, and information on spending on 
durable goods or large items such as hospitalization 
was collected for the previous 6 or 12 months. How 
households were selected, and exactly how the questions 
were asked, varied among the surveys, but all the surveys 
were recent and the countries included account for 90% 
of the world’s population.

To estimate the incidence, one fi rst needs to defi ne a 

threshold for fi nancial catastrophe. The study defi ned 
catastrophic spending as health care payments reaching 
or exceeding 40% of a household’s capacity to pay in 
any year. The household’s capacity to pay is defi ned 
as its non-food spending, and commitment of 40% of 
non-subsistence spending to a single item is generally 
associated with signifi cant fi nancial stress. 

The results probably underestimate the risk of 
catastrophic health care spending because only actual 
OOPs for health care were included. Costs incurred 
by those who need services but cannot afford them, 
transport costs and loss of income due to illness were 
not considered. 
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Part 2
Global health indicators 


