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Thus, children over 5 and adults are disproportionately
more affected by exposure to emergency risks than are
younger children.

Interpretation If the objective of intervention, to reduce
mortality, is to be achieved, the population over the age of
5 cannot be ignored. Emergency public health needs to
develop specific tools to investigate risk in other age
groups (as well as children under 5), to identify causes,
and to design programmes to address such needs.
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Introduction
Emergency public health interventions aim to mitigate the
adverse health effects of natural and man-made disasters
by providing the basic minimum requirements for healthy
life (food, shelter, water, a sanitary environment, and
access to health care), by trying to reduce exposure to
health threats, and by treating the sick.

Because of the sudden onset of emergency situations
and the scale and urgency, intervention within a very
short time is often essential.1 Information is generally
scarce, and planning and intervention capacity is limited.
The initial intervention decisions must rely partly on
experience from previous disasters. The health problems
created are fairly consistent, differing only in terms of the
severity of the event and the coping capacity of the
affected population.2 A survey of senior relief agency staff3

indicated that the commonest causes of death in children
in emergency settings were malnutrition, diarrhoeal
diseases, measles, and acute respiratory-tract infections.

Emergency public health interventions generally take
one of two forms—non-targeted programmes in which

Summary

Background Emergencies such as wars and natural
disasters increase the vulnerability of affected populations
and expose these populations to risks such as disease,
violence, and hunger. Emergency public health
interventions aim to mitigate these effects by providing
basic minimum requirements, reducing vulnerability, and
reducing exposure to risk. Targeted services are generally
aimed at children under 5. Mortality rates among young
children are higher than the crude mortality rate (CMR)
among the whole population in emergency settings, so
attention is focused on this age group. However, even
under normal conditions mortality is higher in young
children. This analysis compared the relative risk of death
for young children with that for older children and adults
under normal conditions and in emergency settings.

Methods Mortality data from refugee camps set up in
response to three different emergencies were examined.
Baseline mortality rates in the refugees’ countries of origin
were calculated from published data. Relative risks
between normal and emergency conditions were calculated
and compared.

Findings Mortality rates were higher among children under
5 than among older children and adults both under normal
circumstances and in the emergency setting in camps in
Tanzania, Uganda, and Zaire. However, the relative risk for
under-5 versus over-5 mortality was smaller under
emergency conditions than under normal circumstances.
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the entire population is entitled to benefit, and targeted
programmes in which scarce resources are directed to
those most in need, on the basis of degree of illness,
degree of risk exposure, and physical or social
vulnerability. A wide range of potentially vulnerable
groups have been defined including children under 5
years old, pregnant and lactating women, elderly people,
orphans, the chronically ill and infirm, and the mentally
ill. Despite the recognition that a variety of social groups
are physically or socially vulnerable, almost all targeted
assistance is provided to children under the age of 5
(some programmes include pregnant and lactating
women). This approach results from the fact that survey
techniques and intervention technologies have been
adopted from experience in the context of social and
economic development aid.

Mortality rates are believed to be one of the best
indicators of overall population well-being. UNICEF and
the United Nations High Commission on Refugees
(UNHCR) advocate the collection  of mortality data and
use of mortality rates for monitoring changes in
population well-being over time.4 The crude mortality
rate (CMR) has also become the primary means of
assessing the scale and urgency of an emergency.
Emergency mortality rates are commonly expressed as
deaths per 10 000 people per day. A CMR of more than 1
indicates a very serious situation and a CMR of more
than 2 indicates an emergency out of control.5 In addition
to the CMR, emergency epidemiological surveillance
often reports mortality rates among children under 5
(<5MR). Cut-offs for the interpretation of <5MRs are
approximately twice the CMR cut-off points.5 This
doubling of cut-off points for children under 5 is based on
the observation that a baseline CMR in a developing
country under normal conditions is about 0·4 per 10 000
per day whereas the baseline <5MR is about 1·0 per
10 000 per day. The assumption in doubling reference
cut-off points is that the relative risk between age groups
is the same in all emergency situations, no matter what
the form of emergency. The use of set cut-off points
implies that mortality rates are interpreted as static
indicators, indicating absolute levels of distress in an
emergency situation.

I have looked at risk during emergency situations to
identify the groups who are really at risk and to find out
whether we have sufficient previous experience to take
standardised programming approaches.

Methods
This analysis is based on three different mortality data-sets from
refugee camps (Benaco, Tanzania; Koboko, Uganda; Katale,
Zaire), collected in 1994. The collection of mortality data is
fraught with difficulties. However, these data were collected
through specifically designed mortality-reporting systems. Their
validity was corroborated through mortality reports from health
service reporting systems, death shroud distributions, cross-
sectional surveys estimating retrospective mortality experiences,
or a combination of these methods. In each case the mortality
data were highly concordant with data collected through
complementary surveillance systems.

In the analysis, baseline mortality rates were estimated from
data collected in countries of residence during times of stability.
The baseline mortality rates were then subtracted from the actual
mortality rates estimated in the camps to estimate the
emergency-related mortality. Baseline and emergency-related
mortality rates were estimated separately for children under 5
and for adults and children older than 5. The relative risks of

death under baseline conditions were calculated by comparing
under-5 and over-5 baseline mortality. The same procedure was
followed to calculate the relative risks of death under emergency
conditions. The relative risks of death under baseline and
emergency conditions were then compared. Thus, the change in
the mortality experience of different age groups in changing
conditions can be discerned rather than the usual and incorrect
comparison of mortality experiences across different age groups
under the same conditions.

Data are also presented from a cross-sectional retrospective
survey in Katale camp; they allow a more complete comparison
between age groups—children under 5, older children (5–15),
adults (15–45), and elderly people (>45).

Results
Estimated baseline CMR and <5MR in Rwanda and
Sudan6 and average mortality rates during the reporting
periods in the three refugee camps are given in table 1.
The relative risks of death calculated from baseline
mortality rates show that children under 4 years old were
3·6–5·6 times more likely to die than the remainder of the
population (figure). The risk of specific emergency-
related death was also higher for children under 5 than for
the remainder of the population, young children being
1·8–4·4 times more likely to die. However, in all three
camps, the relative risk of death specifically due to
emergencies was substantially lower than that for death
under baseline conditions. Thus, the increased risk of
death caused by emergencies does not affect all age
groups equally. All three case studies showed that
populations over the age of 5 suffered disproportionately
from increased risk during emergencies.

The figure also shows that relative risks differ between
emergencies. Relative risks were not stable within a
particular emergency setting. In Koboko camp, mortality
rates for children under 5 and for the remainder of the
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CMR <5MR Reporting
(per 10i000 (per 10i000 period
per day) per day)

Estimated baseline rates
Rwanda 0·48 1·4 . .
Sudan 0·42 1·0 . .

Rates in refugee camps
Benaco, Tanzania 1·81 4·87 May–Dec, 1994
Kaboko, Uganda 0·51 1·16 Jan 1994–Jan 1995
Katale, Zaire 7·43 12·43 July–Nov, 1994

*Mortality rates exceeded cut-offs indicating an emergency during some periods.

Table 1: Estimated baseline mortality rates and reported
mortality rates in three refugee camps
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Figure: Relative risk of death for children under 5 and
population older than 5 under baseline conditions, and
emergency-related excess mortality in three refugee camps
Bars show 95% CI.
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quickly and with the capacity to tackle the most pressing
and devastating risks, all emergencies are not the same
and we have not yet understood all the main causes of
excess mortality.

The Benaco camp data show a pattern similar to that
expected under the doubling rule; <5MR and CMR rose
at similar rates but at different absolute levels. However,
even in this case the population aged 5 and over was
affected to a greater extent than would be expected from
baseline relative risks.

Koboko camp provides a different picture. Peak
mortality among young children and among the general
population occurred at different times; this finding
suggests that older children and adults were vulnerable to
the risks but were more resilient and so suffered later.
This pattern of displaced risk has also been reported by
MSF-Holland and Concern in Baidoa, Somalia (mid-
1993) and Melange, Angola (early 1994) in nutritional
emergencies. In these settings the <5MR was initially high
then declined rapidly, whereas the CMR remained high
for long periods of time. Such mortality patterns show
different profiles of vulnerability across age ranges rather
than just differences in magnitude of risk. The changes in
pattern may have several causes. One possibility is that
there are differences in risk between members of an age
group owing to social factors. First, the children of the
poor are affected, later the less vulnerable poor (adults).
Wealthy adults and their children remain relatively well
protected. Another possibility is that targeted services to
children under 5 were effective in reducing <5MRs, but
had no effect on mortality among the remainder of the
population. Thus, although children would normally be at
higher risk, they were protected by emergency assistance.
Finally, it is possible that vulnerability differs between age
groups, adults taking longer to succumb or forms of risk
changing over the period.

The data from Katale camp show yet another pattern—
massive risk, largely associated with diarrhoeal diseases,
affected the under-5 age group and the remainder of the
population equally. The implications are that all groups
required assistance; if any group required special
targeting, it was the elderly.

An emergency situation has adverse health
consequences for the affected population because it
increases vulnerability and susceptibility to risk and in
many cases increases frequency and severity of exposure
to risk. In a normal setting the population over the age of
5 are often regarded as having been selected by the
environment; these people are deemed to have developed
some kind of resistance to many of the risks to which they
are exposed. When the situation changes and there are
newer and more acute risks, however, all age groups are
affected.

Individuals and groups within a population have
different degrees and types of vulnerability. On exposure
to different risks, the various groups will suffer differently,
depending on their susceptibility and level of exposure.
Relative risk between different age, sex, and ethnic groups
will depend on who is vulnerable, how, and the types of
risk to which these groups are exposed. Risk may be
physical (certain groups are particularly vulnerable to
micronutrient deficiencies or infection); it may be related
to degrees of trauma suffered during the emergency event
(rape, torture, loss of family); it may be related to social
and political factors and the amount of influence an
individual has (ie, ethnic origin, religion, poverty); or it

population peaked at different times; the maximum rate
for young children occurred before that for older children
and adults. The relative risk during June and July was 8·9
(95% CI 7·0–11·4). During that period, the risk was
much higher for children under 5 than for the older
population and was higher than under baseline
conditions. However, in August and September the
relative risk was only 1·1 (0·9–1·4), which shows the risks
in the two age groups to be similar. In Katale camp, the
relative risk during the first 3 weeks of the emergency was
1·3 (1·2–1·4), but during August to November, the
relative risk was 3·6 (3·4–3·9). This finding suggests that
during the first 3 weeks there was an emergency risk that
disproportionately affected the population over the age of
5. After August, risks of death remained extremely high,
but the relative risks began to fall to values expected
under baseline conditions.

MSF-H/Epicentre conducted a two-stage 30-cluster
household survey in Katale camp, selecting a sample of
3819 people. The survey retrospectively reported on
mortality during the first 20 days of the emergency,
covering the most acute period of the diarrhoeal disease
epidemic.7 During this period <5MRs were similar to
mortality rates in other age groups except for the elderly
(table 2). Diarrhoeal disease was the main cause of death
(cholera and shigella dysentery). The high mortality rate
in the elderly group was due partly to increased
susceptibility to diarrhoeal disease, but the mortality rate
from other causes was also highest for people over 45.
Although children under 5 may be at higher risk than the
rest of the population overall, there are certain vulnerable
groups within the rest of the population who may be at
even higher risk.

Although rates of mortality were similar for all age
groups below age 45, the greatest number of deaths was
among people aged 15–45 since this is the largest
population group. In Benaco camp, 48% of all excess
deaths were among people older than 5, compared with
65% in Koboko camp and 73% in Katale camp. Mortality
rates may indicate the population groups at highest
absolute risk, but they do not necessarily indicate the age
groups in which there are the greatest numbers of
avoidable deaths. 

Discussion
The doubling rule for interpretation of <5MRs in relation
to CMRs is based on different risks for different age
groups under normal circumstances and assumes that the
same relative risk applies in emergency situations.
Mortality rates are interpreted absolutely in classification
of the severity of an emergency. Patterns of mortality are
expected to be similar (except in magnitude) for the
population over the age of 5 and for children under 5,
whatever the disaster.

This analysis indicates that the relative risks between
age groups change with circumstances and over time
within one setting. Although it is essential to respond

870 Vol 348 • September 28, 1996

Age group Diarrhoea Mortality rate Other-cause Mortality rate
(years) deaths (per 10i000 deaths (per 10i000

per day) per day)

<5 (n=684) 47 33·2 11 7·8
5·15 (n=1137) 78 31·5 6 2·9
15·45 (n=1825) 147 38·5 12 3·4
>45 (n=173) 38 97·6 6 17·7

Reporting period July 17 to Aug 5, 1994.

Table 2: Mortality rates by age and cause, Katale Camp, Zaire
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may be related to how groups are differentially serviced by
national and international assistance programmes (ie,
adults may receive food from general food distribution
only, whereas children may have multiple food income
sources).

The kind of programming and response and the need to
target response should depend on the types of risk to
which the population is exposed and the degree of
vulnerability of different groups to such risks. Risk
exposure is not uniform or constant, and different groups
are more or less vulnerable to different forms of risk. The
three examples show that relative risks change over time,
and that over-5s are often disproportionately more
susceptible to emergency risk than under-5s. This
indicates the need to adapt resource targeting and
programming over time.

Children under 5 form a small proportion of the total
population. Vast numbers of people over the age of 5 die
because of emergency conditions. In attempts to reduce
mortality, targeting of all resources on children under 5 is
misguided, because a large proportion of the excess
mortality will be unaffected.

Tools and strategies used in emergency public health
intervention have been adopted from the context of
development and are oriented at assessing vulnerability in
children. Development intervention focuses on improving
the assets of a community (human, economic, and social)
in the context of chronic and constant structural
difficulties. Intervention is planned over the long term
and to have a long-term effect. Developmental tools
assess whether there are vulnerable groups of children
(the target group for development approaches) and
help decide whether to implement child-focused
(development) strategies. Emergency intervention, by
contrast, aims to preserve the assets of a community
during times of acute, unusual, and short-lived high risk.
The objectives are not the same, and the differences
should be reflected in the use of different tools and
technologies.

For example, the prevalence of malnutrition among
young children is regarded as an indicator of community
nutritional stress.8 A high prevalence of malnutrition
usually results in calls for improved general food
distribution and targeted supplementary and therapeutic
feeding programmes for children under 5. No studies
have shown that use of under-5 malnutrition rates as a

consistent indicator of community nutritional stress is
effective, and current thought might challenge this belief.9

There are no reliable tools to measure adult and
adolescent malnutrition in people of 5 and over. In some
programmes adults are admitted on an ad-hoc basis into
child feeding centres, but the scale and causes of adult
malnutrition in emergency situations are rarely
recognised. The risk among the over-5 population is not
investigated, it is not acknowledged, and it is not
effectively addressed.

The objectives of emergency intervention must be
differentiated from other forms of intervention, specific
tools should be developed, and a more context-specific
and flexible appreciation of vulnerability should be
evolved. Efforts to reduce morbidity and mortality in
children under 5 must continue but tools to investigate
levels and causes of risk in other age groups, and
technologies to minimise these risks must be developed. A
recognition of different risks, affecting the full community
and broad context-specific analysis is the only means for
developing new and more effective modes of intervention
to address the full range of needs and risks.10
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Mary Marlow, for encouragement, support, and comments.
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