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INTRODUCTION

This manual is intended to help health professionals and public health
coordinators working in emergency situations prevent, detect and control
the major communicable diseases encountered by affected populations.
Emergencies include complex emergencies and natural disasters (e.g. floods
and earthquakes). The term “complex emergencies” has been coined to
describe “situations of war or civil strife affecting large civilian populations with
food shortages and population displacement, resulting in excess mortality and
morbidity”.

In this manual, the generic term “emergencies” will be used to encompass all
situations in which large populations are in need of urgent humanitarian relief.
Following an emergency, the affected population is often displaced and
temporarily resettled. They may be placed in camps or become dispersed
among the local population (either in towns or in rural communities). People
who are displaced across national borders are termed refugees whereas those
who have been displaced within their country are called “internally displaced
persons” (IDPs). Resettlement in camps may entail high population densities,
inadequate shelter; poor water supplies and sanitation, and a lack of even basic
health care. In these situations, there is an increased threat of communicable
disease and a high risk of epidemics.

Communicable diseases are a major cause of mortality and morbidity in
emergencies, and particularly in complex emergencies, where collapsing health
services and disease control programmes, poor access to health care,
malnutrition, interrupted supplies and logistics, and poor coordination among
the various agencies providing health care often coexist. The main causes of
morbidity and mortality in emergencies are diarrhoeal diseases, acute respira-
tory infections, measles and, in areas where it is endemic, malaria. Other
communicable diseases, such as epidemic meningococcal disease, tuberculosis,
relapsing fever and typhus, have also caused large epidemics among
emergency-affected populations. Malnutrition and trauma are the two main
additional causes of illness and death.

Ensuring adequate shelter, water, sanitation and food and providing basic
health care are the most effective means of protecting the health of those
affected by emergencies. A systematic approach to the control of communicable
diseases is a key component of humanitarian response, and is crucial to protect
the health of affected populations. This requires co-operation among agencies
working at local, national and international levels, and collaboration among all
sectors involved in the emergency response — health, food and nutrition, shelter,
water and sanitation.

This field manual is the result of collaboration among a number of WHO
departments and several external partner agencies in reviewing existing
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guidelines on communicable disease control and adapting them to emergency
situations. This manual deals with the fundamental principles of communicable
disease control in emergencies, which are:

* RAPID ASSESSMENT: identify the communicable disease threats faced
by the emergency-affected population, including those with epidemic
potential, and define the health status of the population, by conducting a
rapid assessment;

« PREVENTION: prevent communicable disease by maintaining a healthy
physical environment and good general living conditions;

* SURVEILLANCE: set up or strengthen disease surveillance system with
an early warning mechanism to ensure the early reporting of cases, to monitor
disease trends, and to facilitate prompt detection and response to outbreaks;

¢ OUTBREAK CONTROL: ensure outbreaks are rapidly detected and
controlled through adequate preparedness (i.e. stockpiles, standard
treatment protocols and staff training) and rapid response (i.e. confirmation,
investigation and implementation of control measures); and

« DISEASE MANAGEMENT: diagnose and treat cases promptly with
trained staff using effective treatment and standard protocols at all health
facilities.

It is hoped that this manual, by setting standards for communicable disease
control in emergencies, will promote effective, coordinated action towards the
prevention and control of communicable diseases in emergencies. Where
appropriate, the manual provides suggestions for further reading, with
references to relevant background material, guidelines and reviews. Finally,
whilst shelter, food, water and sanitation sectors are covered, this manual
specifically aims to provide detail on health issues.
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Steps in ensuring communicable disease control in emergencies

Conduct rapid health assessment

* |dentify main disease threats, including potential epidemic diseases

» Obtain data on the host country, on the country of origin of displaced persons
and on the areas through which they may have passed

* |dentify priority public health interventions

* |dentify the lead health agency

* Establish health coordination mechanisms

d

Prevent communicable diseases

 Select and plan sites

* Ensure adequate water and sanitation facilities

* Ensure availability of food

* Control vectors

e Implement vaccination campaigns (e.g. measles)
* Provide essential clinical services

* Provide basic laboratory facilities

d

Set up surveillance/early warning system

* Detect outbreaks early

* Report diseases of epidemic potential immediately
* Monitor disease trends

d

Control outbreaks

Preparation — outbreak response team
— stockpiles
— laboratory support
— standard treatment protocols

Detection — surveillance/early warning system
Confirmation — laboratory tests
Response — investigation

— control measures

Evaluation
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1. RAPID ASSESSMENT

A rapid health assessment must be conducted as soon as possible after an
emergency, ideally within one week. The aim is to identify the main commu-
nicable disease threats, outline the public health needs and plan priority
interventions. The duration of a rapid assessment depends on the size and
geographical distribution of the population affected, the security situation, the
conditions of access, transport and logistics, the human resources available
and the methods used. It should be completed within one week, depending on
the extent of the emergency.

A more thorough assessment, with detailed qualitative and quantitative data
and intervention plans, should be completed as soon as possible after the rapid
assessment. The assessment must be undertaken by well-qualified and
experienced epidemiologists. The key activities involved in a rapid assessment
are outlined in Table 1.1.

Table 1.1  Key activities in rapid assessment

1. Planning the mission
Composition of the health assessment team
Collection of background geopolitical data
Collection of background health data on host country and country of origin

2. Field visit
Data: demography, environment, health data, resource needs
Methods: aerial inspection; direct observation; interviews with agencies, the ministry of health and
local authorities; collection of health data from medical facilities; rapid estimation of population size
by mapping, review of records and rapid surveys

3. Analysis
Demographic pyramids
Priority health interventions
Identification of high-risk groups

4. Report writing

5. Dissemination

1.1 Objectives

The objectives of a rapid assessment are:

* to assess the extent of the emergency and the communicable disease threat
to the population;

* to define the type and size of interventions and priority activities;
* to plan the implementation of these activities;

* to pass information to the international community, donors and the media
in order to mobilize human and financial resources.
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1.2 Composition of the team

The rapid health assessment team should consist of:

* apublic health expert/epidemiologist,

e anutritionist,

* alogistician/administrative officer,

« awater and sanitation/environmental health specialist.
One member must be designated as team leader.

The tasks of the team during this initial phase are to:

e prepare a rapid health assessment checklist,

e prepare a timetable of assessment,

 assign tasks,

* obtain necessary equipment (e.g. computers, scales, laboratory supplies),
 organize visas, transport, vehicles, fuel,

* setup a communication system,

¢ inform the local authorities,

* inform potential donors and key decision-makers.

1.3 Methods of data collection

The collection of data in an emergency may not proceed in a step-by-step
manner, but the plan for data collection and analysis must be systematic.

The four main methods of collecting data are:

¢ review of existing information,

« visual inspection of the affected area,

* interviews with key informants,

* rapid surveys.

1.3.1  Review of existing information

A review should be undertaken of baseline health and other information
available at national and regional levels, from government, international and
nongovernmental sources, concerning:

¢ the geographical and environmental characteristics of the country and
affected area (e.g. national, subnational and district maps showing admin-
istrative and political divisions of the affected area, settlements, water
sources, main transport routes and health facilities);

 the size, composition and prior health and nutritional condition of the
emergency-affected population;

* the health services and programmes functioning before and during
the emergency;
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* the resources already allocated, obtained or requested for the emergency
response operation;

* the security situation.

1.3.2  Visual inspection of the affected area

Where travel is by air; useful observations of the affected area can be made before
landing. An initial walk or drive through the area may allow for a first rough idea
of the adequacy of shelter, food availability, environmental factors such as
drainage and risks of vector breeding, and the general status of the population.

During the initial visual inspection, the area should be mapped, even if only
crudely. The resulting maps should indicate the affected area, the distribution of
the population and the location of resources (medical facilities, water sources,
food distribution points, temporary shelters, etc.).

Mapping also allows the estimation of population data, through the calculation
of the total surface area of the camp and of sections of the camps. The method
is based on the making of a map of the camp, with its different sections. By using
random sampling of several known surface areas one may count the number of
persons living in these zones and establish the average population per area. One
can calculate the total population of the camp by extrapolating the average
population per square into the total surface area of the site (see example).

1.3.3  Interviews with key informants

Interviews must be conducted with key personnel in the area and with the
affected population, and must include people from all sectors of the population
involved:
 clan, village and community leaders,
* area administrators or other governmental officials,
* health workers, including traditional birth attendants, healers, etc.,
» personnel from local and international emergency response organizations,

including United Nations organizations,
* individuals in the affected population.
Community organizational structures, normal dietary practices, cultural practices
relating to water and hygiene, and preferences for health care should all be
recorded.

1.3.4  Rapid surveys

Rapid surveys take time and should be reserved for essential data not available
from other sources. They may be used to determine the sex and age distribution
of the population, the average family size, the number of people in vulnerable
groups, recent mortality rates (retrospective mortality study), the main causes
of mortality and morbidity, current nutritional status, vaccination coverage, and
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the use of formal and informal health services. Techniques are rather well
codified, and are based on validated sampling and analysis methods in order
to provide quantitative estimates of the situation with reasonable accuracy and
within acceptable delays. This is essential (a) to guide emergency decisions on
where and when resources should be allocated, and (b) as a baseline for
monitoring interventions. Surveys and sampling methods are outlined below.
Sample household survey and rapid assessment forms are included in Annex 2.

1.4 Survey and sampling methods

1.4.1  Introduction

The first priority when entering an emergency area for the first time is to
undertake a needs assessment so as to ensure an effective use of limited
resources. Inadequate or incomplete assessments can lead to inappropriate
responses and waste of scarce resources, and personnel may be needlessly
endangered.

While most assessments will be a straightforward data collection exercise, a
structured and statistically analysable survey may be needed to answer a
particular question. It is equally important to undertake re-surveys at intervals,
so as to keep abreast of a changing situation. This forms an important part of
ongoing surveillance. The use of a standard method throughout means that
the results of different surveys/assessments can be compared directly. Any
changes quickly become apparent. The use of such methods makes it easier to
monitor the response and determine its effectiveness.

If possible, advice should be taken from a biometrician before formal surveys
are undertaken, as it is important to structure the survey so as to get
representative and easily analysable results.

When possible use Epilnfo and EpiData for all aspects of data entry and
handling.

It is important to understand that there may be security implications of
undertaking surveys and assessments in chaotic, unstable situations. Local
people may view questionnaires with suspicion: they may not understand the
idea of the survey and feel that (for example) they are being earmarked for
deportation. Some form of advance publicity may be necessary, but should be
undertaken carefully so as not to bias any samples. The survey/assessment
may need to be undertaken rapidly if the situation is dangerous.

In addition to the rapid needs assessment, good epidemiological surveillance
should be put in place as soon as possible.

Rapid needs assessment should not be viewed in isolation but as one aspect of
surveillance in emergency situations.

Attempts should also be made to:
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* secure data from other sources (e.g. clinic data, local authorities, other
nongovernmental organizations, community leaders, etc.);

 ensure that there is ongoing surveillance, possibly using sentinel surveil-
lance points, repeat surveys;

 regularly analyse existing health clinic data, etc.

1.4.2  Surveys

Although the ideal would be to measure the whole of a population, this is rarely
possible (it may occasionally be so in a small refugee camp). In practice a sample
must be taken. The sample should be representative of the population, but a
balance must be struck between the ideal and the attainable. In emergencies
there is always a trade-off between rapidity and accuracy.

The size of the sample must be adequate to accomplish what is required, but
not wasteful. In an emergency the size of a sample may be governed by factors
other than immediate statistical requirements (e.g. accessibility, staff
availability, security, etc.).

There are several essential steps to be followed in any survey:

1. Defining the aims clearly

This is the crucial first step, as all other aspects of the survey stem from this.
Most surveys have multiple aims. The key reasons for an agency to undertake
a survey are to ensure that the appropriate aid is sent to those who need it in
the acute phase of the emergency, and to have a baseline from which to monitor
the effect.

It is important not to try to collect too many items of data in one survey. Define
what you need to know, not what you would like to know. Consider cost, speed,
available resources and security.

2. Selecting the site

You need to decide which area you want to have information about. This could
be, for example, a province, a city, the area where an agency is active or a
damaged area of a city (if a large part was untouched). The area selected should
be clearly defined, together with the reasons for its selection. A suitable control
area may need to be selected. If you are working in a devastated area, an
untouched area might be needed at the same time for comparison.

3. Defining the basic sampling unit

In random sampling methods the basic sampling unit is usually individuals,
whereas in a cluster survey it is usually occupied households. Whatever
definition is chosen, it should be stated in the report.
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4. Sample size

The size of the sample should ideally be based on how reliable the final
estimates must be. A sample must represent the population as a whole. Each
individual should have an equal chance of being sampled, and the selection of
an individual should be independent of the selection of any other.

=> for calculating the sample size for a proportion:
The following items determine the size of the sample needed.

v’ The confidence level and precision required

The use of a sample means that only an estimate of the results from the whole
population is obtained. Subsequent samples are likely to give different values,
but provided the samples have been selected correctly there will be little
variation between them. The actual population value will lie in a range around
the observed value(s). The confidence interval is the upper and lower limits of
this range (e.g. result = 12% =+ 2%; the confidence interval is 10-14%). The size
of the confidence interval is related to the error risk and the sample size. The
greater the precision required, the larger the sample must be.

v’ The variability of the characteristics being measured in the study
population

If this is unknown you must assume maximum variability.

v The size of the population under study

Usually what is required is to find out what proportion of a population has some
characteristic. When this type of information is sought, sample size is
determined using the following formula:

?xpxq
d?
where: n = first estimate of sample size
t = confidence (for 95% use 1.96)
d = precision (usually 0.05 or 0.10)
p = proportion of the target population with the characteristics being
measured @f proportion is unknown, let p = 0.5)
q=1-p
Once 7 is calculated, compare it with the size of the target population V). If n
is known (or strongly suspected) to be less than 10% of N, then use n as the
final sample size. If n >10% N, then use the following correction formula to

recalculate the final sample size (n). (If the sample size is >10% of the
population a smaller sample can be used.)

n

= 1-n/N
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Once n,has been determined, you need to decide whether it is possible to
achieve that sample size under the circumstances of the mission. If not, a
smaller sample size may have to be accepted with the caveat that this will
reduce precision.

As an example, we have a population where the expected disease rate is 12%.
We need to measure the prevalence with a precision of 2%. The sample size
required is:

1.96%x0.12 % 0.88
n= T = 1014
However, the population size is known to be 6000 and this sample size is

therefore >10% of the population size.

. 1014
revised n —m = 867
To assist you, some sample sizes with an error risk of 5% are given in Table 1.2.

(NB. These are not revised sample sizes.)

Table 1.2  Sample size according to expected prevalence in a random or
systematic sample with an error risk of 5%

Prevalence Precision

1% 2% 3% 4% 5%

5% 1825 456 203 - -

6% 2167 542 241 135 -
1% 2501 625 218 156 100
8% 28217 707 314 177 113
9% 3146 787 350 197 126
10% 3457 864 384 216 138
11% 3761 940 418 235 150
12% 4057 1014 451 254 162
13% 4345 1086 483 272 174
14% 4625 1156 514 289 185
15% 4898 1225 544 306 196
16% 5163 1291 574 323 207
17% 5420 1355 602 339 217
18% 5670 1418 630 354 227
19% 5912 1478 657 370 236
20% 6147 1537 683 384 246
30% 8067 2017 896 504 323
40% 9220 2305 1024 576 369
50% 9604 2401 1067 600 384
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=> For calculating the sample size for a mean, for example the population mean:

When sample data is collected and the sample mean y is calculated, that
sample mean is typically different from the true population mean u. This
difference between the sample and population means can be thought of as an
error. The margin of error E is the maximum difference between the observed
sample mean y and the true value of the population mean p:

E=2z, x
2 X

where: z, is the “critical value”, the positive value z that is at the vertical
boundary for the area of Z in the right tail of the standard normal
distribution

o is the population standard deviation
n is the sample size

Rearranging this formula, the sample size necessary can be calculated to give
results accurate to a specified confidence interval and margin of error.

. LE'&‘JXG—P

This formula is used when you know o and want to determine the sample size
necessary to establish the mean value 1, with a confidence of (1 — ), within +E
of error. This formula can still be used if the population standard deviation o
is unknown and you have a small sample size. Although it is unlikely that the
standard deviation o is known when the population mean is not known, c may
be determined from a similar process or from a pilot test/simulation.

5. The interview/questionnaire

Only collect information that will be used. Keep questions simple and unam-
biguous with yes/no answers as often as possible. Keep as short as possible to
save time. Teams should be well trained and not allowed to introduce personal
bias into the sampling. The people chosen should be acceptable and non-
intimidating to the general population.

You may wish to build checks into the questionnaire. For example, two
questions may be included at different places in the questionnaire that are
differently worded but whose answers are the same in whole or in part. If very
different answers are received, the veracity of the respondent may be
questionable.

It may be necessary to select times of day for interviews when people are likely
to be available.
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1.4.3  Sampling methods
The following methods are discussed:
1. Census
Simple random sampling
Systematic sampling
Stratified sampling
Cluster sampling

ok woN

1. Census

A census involves determining the size of a population and (often) obtaining
other data at the same time. All the individuals (or at least representatives of
all individuals, such as heads of families) need to be interviewed. This may be
useful in well-defined populations such as refugee camps but can be extremely
time consuming. Registration of refugees is notoriously unreliable, especially
where food is concerned. The situation in acute emergencies is often chaotic
and dynamic. Previous census data are often meaningless owing to massive
population movements. Census data may be required to determine parameters
such as rates of infection in well-defined populations (such as refugee camps),
but such data can usually be obtained from the agency running the camp.

2. Simple random sampling

Random sampling is the only way of meeting the two criteria: that each
individual should have an equal chance of being sampled, and the selection of
an individual should be independent of the selection of any other. The
individuals to be questioned (the “sampling units”) are selected purely by
chance from a complete list of the entire population being studied. (For
example, each individual can be given a number and then numbers selected
from the total list by use of random number tables.)

This is a statistically reliable method but can be time consuming and requires
an accurate list of the individuals in the area. Determining the appropriate size
of the sample can be a problem. The list of individuals could come from refugee
registers, census data, tax registers, electoral registers, etc. In a war with
shifting populations such reliable data rarely exist and this limits the use of this
method. It may be appropriate in refugee camps with good registration data.
No control over the distribution of the sample is exercised, so some samples
may be unrepresentative.

There are a number of specialized techniques, based on random sampling, that
are designed to ensure representative samples.
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Tables of random numbers can be generated by Excel in the following way:
— launch Excel

— enter the following formula in the top left corner cell of the table that you want to
produce: =RAND()*100

—you can increase the range of values returned by the formula by adjusting the value 100
in the formula. If 100 is replaced by n, random numbers from O to (n —1) will be produced.

—set the decimals to O by using the “Format” and “Cell” menu options, and “Number”
and “Decimal places” tabs

—copy the cell containing the formula to the range of the table to be produced
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Tables of random numbers can be generated by Epi Info in the following way:
—run EPED from the EPI6 menu
—make a questionnaire file containing only one field: Number ######
—run ENTER and make a .REC file called RANDOM but do not enter any records
—press <F10> to return to the EPI6 menu
—run ANALYSIS from the EPI6 menu and READ RANDOM
—set up the random integers:
NUMBER = RAN(100)
GENERATE 1000

The integers will be placed in the file. You can now use the commands LIST
NUMBER, FREQ NUMBER or LINE NUMBER to check the distribution. To print
them for use, use ROUTE PRINTER followed by LIST NUMBER. If you want real
numbers instead of integers, the RND(100) command will produce these.
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3. Systematic sampling

This method is used when individuals or households (sampling units) can be
ordered or listed in some manner. Rather than selecting all subjects randomly,
a selection interval is determined (e.g. every fifth individual) a starting point
on the list picked at random and every n* person, household, etc. is selected
(where n = the sampling interval) on the list. Good geographical distribution
(according to population density) can be assured.

However, sampling units do not need to be listed in emergency situations as

long as:

— the total number of units can be estimated,

— the enumerators can go through the area and pass in front of each sampling
unit, selecting every x* unit.

Systematic sampling allows better representativeness than simple random
sampling (assuming there is no cyclic pattern in the distribution of sampling
units and which would be extremely rare).

Example — Systematic sampling

Number of households: 6000
Sample size: 450 households
Sample interval: 6000/450 = 13 households

Information is collected every 13 households if the departure number is chosen at
random between 1 and the sample interval.

If for example the departure number is 5 (thus the fifth household beginning at one
extremity of the camp), then the selected households are numbers:

5, then 18 (5+13); then 31 (18+13); then 44 (31+13), etc.

4. Stratified sampling

In this method the target population is divided into suitable, non-overlapping
subpopulations (strata). Each stratum should be homogeneous within and
heterogeneous between strata. A random sample is then selected within each
stratum. Separate estimates can be obtained from each stratum, and an overall
estimate obtained for the whole population defined by the strata. The value of
this technique is that each stratum is accurately represented and overall
sampling error is reduced.

5. Cluster sampling

One of the difficulties faced in most disasters is that the size of a population
may not be known. The EPI (Extended Programme on Vaccination) cluster
sampling method is often used to overcome this difficulty, as it is reliable,
relatively cheap and rapid. It was originally developed to assess levels of
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smallpox coverage, and has been extended for use in other vaccination
programmes. It is designed to produce representative samples even if the
population size is unknown. Both qualitative and quantitative data can be
collected. This method has been used in emergency situations.

Cluster sampling methods are also valuable when a population is geo-
graphically dispersed. The units sampled first are not members of the
population but clusters (aggregates) of the population. The clusters are selected
in such a fashion that they are representative of the population as a whole. For
example, in a rural area a sample of villages may be selected and then some
or all of the households included in the sample. A major advantage of this
approach is that there is a saving of resources (reduced travelling, fewer staff)
but the method lacks precision when compared to random sampling,.

The EPI technique has been modified for use in nutritional surveys. A further
development for the rapid assessment of health needs in disasters uses the
technique to assess multiple aims, and consequently the basic sampling unit
is no longer the individual but the household.

A variant of this method, which has been used in emergency situations, is the
Modified two-stage cluster sampling method.

It is important to realize the limitations of this survey technique.

e The simple 30 x 7 “EPI” design is adequate for relatively frequent events
(e.g. looking at vaccination status in the under-5s (when your sampling unit
would be children under 5) but will not provide accurate estimates of
relatively rare events such as mortality. To do this a much larger sample size
would be needed.

* The technique does not meet the second criterion for representativeness,
because the selection of an individual in a cluster is not independent of the
selection of other individuals. Members of a cluster are likely to be similar.
This is known as the “design effect” and may be especially serious with
communicable diseases owing to their tendency to cluster close together. If
questions about mortality and specific diseases are asked then great care
should be taken not to draw too many firm conclusions from the results.
Cluster sampling is more suited to questions related to, for example, access
to health care, people currently ill, or need and availability of medication. The
design effect can be countered to some degree by doubling the size of the
sample required in random or systematic sampling. Design effect as such
does not affect the point estimate calculated on the sample, but the precision
(variance) only. The decrease in precision can be calculated during analysis
by comparing the variance between clusters over the global variance.

The use of this technique in emergencies needs further rigorous evaluation,

but in the mean time it seems to be the best method for data collection in urban
areas that have been devastated by war or natural disaster.
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The EPI method usually samples 30 clusters from the area of interest and then
7 subjects from adjacent households. (In principle the more clusters the better
the randomness, but it should be balanced against time and cost.)

An example of cluster sampling is given below. The population of different
sections in a settlement must be known. This method is divided into two stages
as described below.

Stage 1: Selection of clusters

¢ Calculate cumulative population total (for example, population = 9300)

 Calculate the sampling interval

For a cluster sampling survey, a sample of 30 clusters of 30 households is
recommended (representing approximately 4000 to 5000 persons, of which
900 are children between 6 and 59 months)

The desired sample size is, therefore, 30 clusters of 30 households =
900 households

The sample interval for selecting the clusters is then calculated:
e.g. 9300/30 = 310

Determine the first cluster by drawing, at random, a number between 1 and the
sample interval (example in table = 170)

The other clusters are then positioned in the cumulative list (170 + 310 = 480,
etc.) and a number of clusters per section derived

Population per section | Cumulative total Number of clusters per section #
1 =500 500 (170, 480) 2
2 = 2000 2500 (790, 1100, 1410, 1720, 2030, 2340) 6
3 =1500 4000 (2650, 2960, 3270, 3580, 3890) 5
4 =1000 5000 (4200, 4510, 4820) 3
5=1300 6300 (5130, 5440, 5750, 6060) 4
oo | o | EDERERINE |
Population total 9300
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Stage 2: Selection of individuals

¢ A direction is chosen at random from the centre of each section, and the number
of households counted from the centre to the periphery in this direction.

* A number between 1 and the number of households counted is chosen at random.
This number corresponds to the household that is the departure point for the
selection of individuals in the cluster.

* |n each cluster, households are selected by moving from one household to the
nearest household, until the required cluster size is obtained (a target of 30
households per cluster is recommended).

* When children from 6 to 59 months are the target of the survey and there are
several of these children in one household, one is chosen at random from each
household.

If several clusters have been selected in one section, the same operation is repeated
from the centre of the section.

Note: When possible, systematic sampling should be chosen by preference over cluster sampling. It is easier to
carry out and, above all, is more rapid (one is able to obtain a precision of results equivalent to cluster sampling,
but with a much smaller sample size).

1.5 Data to he collected

Data should be collected in the following areas:
¢ background health information,

¢ demography,

¢ mortality,

e morbidity,

¢ health services and infrastructure,
e food,

¢ nutritional status,

* water,

¢ sanitation,

¢ shelter and non-food items,

¢ environment,

¢ coordination.

1.5.1  Background health information
Background health information comprises:
¢ the main health and nutritional problems,

e coverage by public health programmes (e.g. vaccination coverage rates),
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¢ the health care infrastructure, staff available and use of traditional medicine,
¢ the availability of health workers,

» important health beliefs and traditions,

* social organization.

When displaced populations are at the centre of the humanitarian emergency,
similar data should be collected on their place of origin.

If possible, background information should be collected before the field mission

is conducted, using as sources the Ministry of Health, WHO, international and
nongovernmental organizations and WHO web sites.

In the field, data should be collected through interviews with community
leaders, heads of households, health workers and individuals.

1.5.2  Demography
Demographic information comprises:
* total population size (displaced persons and host population);
» population under 5 years of age;
* ethnic composition and place of origin;
e sexratio;

* the number of persons in the following high-risk groups: pregnant and
lactating women, members of households headed by a woman, unaccom-
panied children, disabled and wounded people, and the elderly;

¢ the average size of a family/household,

 the number of arrivals and departures per week;

* the predicted number of future arrivals;

* activity patterns in the host (and possibly the displaced) populations that
may affect the timing of surveys (e.g. when people go to collect water, to the
fields, ete.).

The following sources can be used for retrieving demographic data:

* mapping;

* aerial or satellite pictures;

e census data;

* records maintained by camp administrators, local government officials,
United Nations organizations, religious leaders, etc.;

* interviews with leaders among displaced groups.

Survey questionnaires in sampled dwellings should include the number, age
and sex of family members and the number of pregnant and lactating women.
The average number of persons per dwelling visited and the total number of
dwellings in the camp or settlement should be calculated.
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1.5.3  Mortality

During a rapid initial assessment, and before any surveillance system can be
put in place, any mortality data will of necessity be retrospective. The choice
of the retrospective time period used to calculate mortality rates will depend
on which critical event(s) influencing mortality have to be included in the survey
estimate. It will also depend on cultural events that stand out in the memories
of those interviewed. A balance must be struck between expectations of greater
precision (requiring longer recall periods) and avoidance of recall bias.

The survey questionnaire should in any case capture, in a culturally sensitive
way, the following:

* total deaths for given period (e.g. one week),

» deaths among those under 5 years of age for the same period,

* major causes of death.

Approximate daily death rates should be calculated daily or weekly, depending

on the severity of the emergency. In the acute phase of an emergency, daily
deaths rates should be calculated as follows:

¢ crude mortality rate: number of deaths per 10 000 people daily or weekly,

 age-specific mortality rates: number of deaths per 10 000 people in the under-5
and 5-and-over age groups daily or weekly,

e cause-specific mortality rates: number of deaths from a given cause per
10 000 people daily or weekly.

Table 1.3  Thresholds and calculations

Thresholds Calculations
Crude mortality rate o D @00
> 1/10 000/day: severe situation (N+D) + N sp
> 2/10 000/day: critical situation -
Under 5 mortality rate: double ! (N+D) + N
o average population = —
> 2/10 000/day: severe situation
> 4/10 000/day: critical situation D = number of deaths during the study period
Normal and stable situation: N = number of people of.the sample living at the
Developing countries: 0.6/10 000/day end of the study period
Industrialised countries: 0.3/10 000/day sp = study period expressed in days

The following methods can be used to collect mortality data.

¢ Count the number of graves: designate a single burial site for the camp or
settlement monitored by grave-watchers 24 hours a day, and develop a verbal
autopsy procedure for expected causes of death using standard forms.

* Check hospital/health facility records and records of organizations respon-
sible for burial.

 Interview community leaders.
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» For the collection of prospective mortality data, other methods can be used,
such as mandatory registration of deaths, issuing of shrouds to families of the
deceased to help ensure compliance, or employing volunteer community in-
formants to report deaths for a defined section of the population (e.g. 50 families).

1.5.4  Morbidity

The number of cases of disease should include:

* diseases that cause substantial morbidity (i.e. diarrhoea, respiratory
infections and malaria where prevalent);

» diseases that have the potential to cause epidemics (i.e. measles, cholera,
meningitis and haemorrhagic fevers).

Classical sources of morbidity data are:

» patient registers and records in camp or settlement clinics, hospitals or
feeding centres;

* interviews with health workers, midwives within the displaced population;

 records of local hospitals or clinics.

After the acute phase is over, a properly designed emergency surveillance
system should provide more accurate morbidity data (see Chapter 3).

1.5.5  Health services and infrastructure

Access

* Access by the affected population to local, pre-existing health services.

* Ability of local health services to absorb the influx of people affected by the
emergency.

Facilities

» Numbers, names and types of health facilities available, i.e. clinics, hospitals,
feeding centres and laboratories.

 Level of support — ministry of health or nongovernmental organization.

* Level of functioning.

* Level of damage.

* Number of beds including maternity beds — total and occupied currently.

* Average number of outpatients seen per day — 6 months ago and current.

* Average number of deliveries during one week — 6 months ago and current.

* Availability of operating theatres.

* Numbers, type, size and capacity of health facilities set up for the displaced
population if separate (e.g. tent, local materials).

» Adequacy of water supply, vaccine cold chain (freezers and refrigerators),
generators or town electricity, toilets and waste disposal facilities and food
for patients or malnourished.
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Health personnel

Per health facility above, types and numbers of health personnel and relevant
skills and experience present in the hosting area — 6 months ago and current.
Health workers present among the displaced population, including
traditional healers, traditional midwives, doctors and nurses, laboratory
technicians, and water and sanitation engineers.

Availability of interpreters.

Drug and vaccine supplies

Availability of essential drugs and medical supplies (see Annex 2 — Rapid
Health Assessment, Table 1).

Availability of the WHO New Emergency Health Kit, which contains drugs
and medical supplies for 10 000 people for approximately 3 months (see
Annex 10).

Availability of essential vaccines and vaccination equipment (e.g. measles
vaccines, injection material and cold chain equipment).

1.5.6 Food

Number of calories available per person per day.
Frequency of distribution of food rations.

Length of time these rations have been provided.
Food basket monitoring.

Sources of data

Assessment of the quality and type of food available to the population.
Inspection of local markets for food availability and prices.

Assessment of local, regional and national markets for availability of
appropriate emergency foods.

1.5.7  Nutritional status

(See also Section 2.5.)

Prevalence of acute malnutrition in children 6-59 months of age or 60-110 cm
in height.

Percentage of children severely and moderately malnourished.
Prevalence of clinically observable micronutrient deficiencies.

Feeding programmes currently being planned — number of children being
cared for daily in supplementary feeding programmes (SFP) and therapeutic
feeding programmes (TFP).

Number of additional calories per day provided by SFP.

Sources of data
Unbiased representative sampling.
Mass screening (all children weighed and measured).
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1.5.8  Water

Litres of water per person per day.

Length of time this quantity has been available.

Source and quality of water.

Number and type of water points.

Water storage facilities.

Water purification methods available/in use.

Length of time persons must wait for water.

Number of persons per water point.

Transport and storage.

Equipment/expertise on site, planned or available if needed.

1.5.9  Sanitation
Current facilities for excreta disposal and population per latrine or toilet.
Anal cleansing methods and availability.
Availability of soap.
Presence of vectors (arthropods, mammals).
Adequacy of burial sites.

1.5.10 Shelter and non-food items
Blankets, clothing and domestic utensils.
Shelter.

Livestock.

1.5.11 Environment
Climate.
Topography and drainage.
Suitability as site for settlement from health point of view.
Access (routes to site, road surface, airfields, security issues).
Transport.
Amount of land: persons per square metre.
Building materials.
Fuel availability.
Storage facilities for food, medical supplies.
Communication.

Sources of data

This assessment is largely carried out by visual inspection. Information must
also be obtained from key informants such as local officials and United
Nations, international and nongovernmental organizations.
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— Focus group discussions with the community may also be useful, addressing
such issues as their cultural perceptions of water and sanitation, how they
bury the dead, and where they find food, fuel and shelter materials.

1.5.12  Coordination

The following information should be obtained from national, United Nations,
international and nongovernmental organizations working on the affected area.
e What is the existing local response capacity?
e What is the presence and activities of international or local organizations?
e Who is in charge of coordinating health, water and sanitation activities?
e Who supplies which services in these sectors?
e Who coordinates food delivery to the area and its distribution to the affected

populations?
* What have they achieved to date?

¢ What are the additional needs in terms of financial and material resources,
and of implementation capacity?

e What are the priorities for immediate action?

A summary of the essential information to be collected during a rapid
assessment is given in Table 1.4.

1.5.13 Common sources of error
Logistic
 Insufficient transport and/or fuel.
* Visas/security clearance not received in time.

* Inadequate communication between field, regional and national levels:
authorities in charge not informed in time and not ready to assist.

Organizational

¢ Lead organization not identified, team leader not identified, responsibilities
of various organizations not well defined.

» Key decision-makers and donors not informed that an assessment is being
undertaken.

* Assessment conducted too late or takes too long.
* Information collected that is not needed for the emergency response.

Technical
¢ Specialists with appropriate skills not involved in the assessment.

¢ Programmes that could be implemented immediately unnecessarily delayed
because of the assessment (e.g. measles vaccination).

* Assessment conclusions not representative of the affected population.

 Surveillance system developed too slowly, thus preventing monitoring and
evaluation of emergency response programme.
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Table 1.4  Essential information to be collected during a rapid assessment

* Background to the emergency
* Estimate of size of affected population and population movements

e Map of the site

e Environmental conditions

Security conditions

Health and nutritional status of the population affected by the emergency

Major health threats — communicable and noncommunicable diseases

Diseases of epidemic potential

Existing health facilities and staff — capacity to deal with the affected population
Estimation of recent mortality rates

Surveillance system in place prior to the emergency

Availability of food and water

Extent of involvement of the local authorities, especially the Ministry of Health
Presence and activities of international or local organizations

1.6  Analysis and presentation of results

The rapid assessment report must be:

Clear

Standardized
Action-oriented
and prioritized

Widely distributed

Timely

Decision-makers or staff of local, national and interna-
tional organizations whose actions depend on the results
of the rapid assessment may not be trained in epidemio-
logy. User-friendly language and graphs make complex
data and trends easier to understand.

Results should be presented according to a standard
format so they can be compared with other assessments.

Clear recommendations should be made to implementing
organizations, giving highest priority needs.

Copies of the report should be distributed to all organi-
zations involved in the emergency response.

The assessment and report should be finalized and
distributed as quickly as possible, preferably within 3—4
days. Donors are often under political pressure in the first
few days after an emergency to demonstrate support by
their government and have access to funds. They must
have data to base their decisions on funding priorities.
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2. PREVENTION

This includes good site planning; provision of basic clinical services, shelter,
clean water and proper sanitation; mass vaccination against specific diseases;
a regular and sufficient food supply; and control of disease vectors. Table 2.1

lists the main diseases and disease groups targeted by such interventions.

Table 2.1

Diseases targeted by preventive measures

Preventive measure

Impact on spread of:

Site planning

diarrhoeal diseases, acute respiratory infections

Clean water

diarrhoeal diseases, typhoid fever, guinea worm

Good sanitation

diarrhoeal diseases, vector-borne diseases, scabies

Adequate nutrition

tuberculosis, measles, acute respiratory infections

Vaccination

measles, meningitis, yellow fever, Japanese encephalitis, diphtheria

Vector control

malaria, plague, dengue, Japanese encephalitis, yellow fever, other
viral haemorrhagic fevers

Personal protection
(insecticide-treated nets)

malaria, leishmaniasis

Personal hygiene

louse-borne diseases: typhus, relapsing fever, trench fever

Health education

sexually transmitted infections, HIV/AIDS, diarrhoeal diseases

Case management

cholera, shigellosis, tuberculosis, acute respiratory infections, malaria,

dengue haemorrhagic fever, meningitis, typhus, relapsing fever

2.1 Shelter

In many emergency situations, the displaced population must be sheltered in
temporary settlements or camps. The selection of sites must be well planned
to avoid risk factors for communicable disease transmission, such as
overcrowding, poor hygiene, vector breeding sites and lack of adequate shelter.
Such conditions favour the transmission of diseases such as measles,
meningitis and cholera. Usually, the most suitable land is already occupied by
the local population, leaving less desirable areas available to refugees or
displaced people. Critical factors to consider when planning a site are: water
availability, means of transport, access to fuel, access to fertile soil and for
security reasons, a sufficient distance from national borders or frontlines.

The surrounding environment may also pose a threat to health in the form of
vectors not encountered in the population’s previous place of residence. In
order to reduce such risks it is essential that site selection, planning and organi-
zation be undertaken as soon as possible.



28 « Communicable disease control in emergencies — A field manual

2.1.1  Site selection criteria

Settlements should avoid the major breeding sites of local vectors, as well as
marshy areas and flat, low-lying ground at risk of flooding. Preference should
be given to gently sloping, well drained sites on fertile soil with tree cover,
sheltered from strong winds. Local expertise and knowledge of the biology of
the vectors should be considered, such as avoiding forested hills in some Asian
countries where vectors proliferate. If not already sufficiently documented by
national and local health services, the epidemiological characteristics of the
area need to be assessed quickly.

The following criteria should be considered when assessing site suitability;
other criteria may also be relevant in specific situations.

Water supply

The availability of an adequate amount of safe water throughout the year has
proved in practice to be the single most important criterion for site location. The
water source should be close enough to avoid transporting water by trucks,
pumping it over long distances or walking long distances to collect insufficient
quantities.

Space

There must be enough space for the present number of emergency-affected
population, with provision for future influxes and for amenities such as water
and sanitation facilities, food distribution centres, storage sites, hospitals, clinics
and reception centres.

Topography and drainage

Gently sloping sites above the flood level is preferred in order to provide natural
drainage. Flat areas, depressions, swamp, river banks and lakeshore sites
should be avoided. Windy sites are unsuitable, as temporary shelters are
usually fragile.

Soil conditions

The soil type affects sanitation, water pipelines, road and building construction,
drainage and the living environment (in terms of dust and mud). The most
suitable soil type is one that will easily absorb human waste.

Access

The site should be accessible at all times (e.g. for food deliveries, roads during
rains).

Vegetation

The site area should have good vegetation cover if possible. Trees and plants
provide shade, help to prevent soil erosion, allow recharge of the groundwater
supplies and help in reducing dust. It may sometimes be necessary, however,
to destroy poisonous trees or plants, for example where populations are
accustomed to collecting berries or mushrooms.
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Environmental health

Areas near vector breeding sites where there is a risk of contracting malaria,
onchocerciasis (river blindness), schistosomiasis, trypanosomiasis, etc. should
be avoided.

Security

The site chosen should be in a safe area, sufficiently distant from national
borders and combat areas.

Local population

The use of land for a camp can cause friction with local farmers, herdsmen,
nomads and landowners. Some potential sites may have special ritual or
spiritual significance to local people, and site selection must respect the wishes
of the local population. Streams or rivers used for bathing and laundry may
cause pollution far downstream; water abstraction will reduce flow rates.
Indiscriminate defecation in the early stages may also pollute water supplies
used by the local population.

Fuel supply

Fuel for cooking is an essential daily requirement. Options for fuel include wood,
charcoal and kerosene. In practice, wood from surrounding forests is the most
likely fuel. It is important to liaise closely with the local forestry department to
control indiscriminate felling and collection.

2.1.2  Site layout and design

It is important to prepare a master plan of the camp. The site plan should be
sufficiently flexible to allow for a greater than expected influx of people. A 3-4%
per year population growth rate must also be planned for.

Overdevelopment of some areas of the site must be avoided as it can cause
health problems, especially for people who come from sparsely populated
environments.

Tribal, ethnic or religious differences may exist within the camp population or
between this population and the local people, or such groupings may develop or
be strengthened with time. The camp must be planned in such a way that these
divisions are honoured.

Site planning norms are presented in Table 2.2. The recommended figures for
camp layout and services are only guidelines. In severely overcrowded,
spontaneously settled camps it may be very difficult to achieve the
recommended figures during the initial emergency phase and realistic
compromises will have to be made. Nevertheless, the figures provide the basis
for planning and are the targets at which to aim.
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Table 2.2  Site planning norms

Area per person for collective activities 30 m?e

Shelter space per person 3.5 m?b (4.5-5.5 m2¢in cold climates)
Distance between shelters 2 m minimum

Area for support services 7.5 m/person

Number of people per water point 250

Number of people per latrine 20

Distance to water point 150 m maximum

Distance to latrine 30m

Distance between water point and latrine 100 m

Firebreaks 75 m every 300 m

2 In practice this may be difficult to achieve, for example in areas with a high population density where little land
is available. This figure includes roads, services, shelter, etc. but depends on the layout and terrain. It does not
include land for livestock or agriculture. After space for covered shelter and support services, the remainder of
the 30 m?/person area is for family plot space, latrines, washing and cooking areas, community space, roads,
firebreaks, drainage, burial grounds and contingencies.

b For a five-person family this equals a shelter 6 by 3 metres in a plot 15 by 10 metres.

¢ In cold climates where cooking is done indoors, extra shelter space is required.

2.1.3  Community participation

Ongoing community involvement in site planning and management is crucial
and can maximize the effectiveness of the intervention.

2.1.4  Location of family dwellings

The layout of dwellings relative to each other can have a significant impact on
security and cultural activities, and is important for the building of a social
structure. It also affects the use of latrines and water points. Although shelters
arranged in straight lines on a close grid pattern might appear to ease some
aspects of camp management, such a pattern is not normally conducive to
social cohesion. The camp should be organized into small community units or
“villages” each of approximately 1000 people. Traditional living patterns should
always be taken into account. Several villages can be combined to form a group;
several groups can form a section; and there can be several sections in one
camp. Table 2.3 shows the recommended structural organization for a camp
setting. Each group or section will require a number of decentralized services,
which are listed in Table 2.4.

The grouping of family plots into community units provides a defined, secure
space within each unit. People know each other and strangers will stand out. The
circumstances of an emergency may give rise to additional personal security
risks. Women may be vulnerable to harassment and rape. Ethnic and factional
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divisions can provoke violent confrontations. In these circumstances the
protection aspects of “shelter”” may mean keeping different refugee groups apart
and/or the provision of secure compounds for particularly vulnerable refugees.

Table 2.3 ~ Camp building blocks

1 family = 46 people

16 families = 80 people = 1 community
16 communities = 1250 people = 1 block

4 blocks = 5000 people = 1 sector

4 sectors = 20000 people =1 camp

2.1.5  Shelter design

A minimum shelter space of 3.5 m? per person is recommended in emergency
situations. If possible, the emergency-affected population should build their
own shelters, preferably using local materials such as timber, grass, bamboo,
mud, sand and woven mats. Woven matting, natural fibre screens and bamboo
make very good ventilated walls. When necessary, rolled-up plastic sheeting
can be let down to make these walls water-, draught- and dust-proof. Tents and
plastic sheeting provide reasonable protection from the elements, but with
large numbers of people many units are required. Plastic sheeting may last
only 6-9 months, depending on the quality used; it degrades as a result of
exposure to the elements, especially sunlight. Canvas tents can last for up to
two years if well maintained. The build-up of dirt or rainwater on the roof, or
dirt on the walls, will shorten the life of a canvas tent.

It is best to plan the layout of shelter areas in community clusters adjacent to
the relevant latrines, water points and washing areas. These community units
should be as close as possible in design and layout to those with which the
population is most familiar.

2.1.6  Location of site services

Consideration must be given to the location of roads, houses, food and water
distribution points, emergency services (security, fire, medical), drains, washing
areas, latrines and solid waste pits. Public buildings require access roads for
vehicles and should be centrally located where possible.

Food distribution centres must be centrally located, with sufficient room for
crowds of people waiting and for trucks delivering food. Good design can help
considerably in crowd control and theft prevention. The main health facility
must be in a safe and accessible place, preferably on the periphery of the site
to allow for future expansion and to avoid overcrowding.
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A site for a cholera treatment centre must be identified in advance, separate
from other health facilities and in an area where water supplies cannot be
contaminated.

Support facilities must be located away from dusty or potentially dangerous
major access roads.

Table 2.4  Main facilities on settlements

Centralized Decentralized
Administration Community health centres
Coordination offices Bathing and washing areas
Warehouse Social centres
Registration Schools
Hospital (for large camps) Recreation space
Tracing centres Supplementary feeding centres
Therapeutic feeding centres Religious buildings
Food distribution centres Water points
Training centres Latrines
Sanitation offices
Roads and firebreaks
Markets

2.1.7  Reception and registration

A reception area must be set up outside the settlement to receive and register
new arrivals before they become integrated within the camp. The registration
site should preferably be a large, flat, open space with a water supply and
latrines or defecation areas. Temporary first-night shelter and land for
accompanying animals may be needed.

2.1.8  Markets

Market areas are important trading and social centres, but they can pose health
risks where food and drink is for sale. The planning and layout of such areas
are very important. If possible the market should be outside the camp, or
several small market areas can be established. Vector control, waste collection
and disposal measures need to be particularly stringent at market areas.

Markets must be divided into food and non-food areas. Food areas should be
further divided into areas for raw and processed foods.

Areas must be provided for the slaughter of livestock, if possible with a concrete
slab with good drainage to carry away blood and animal droppings (although
one needs to ensure that this does not drain directly into a watercourse).
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2.1.9  Noise avoidance and traffic

Generators and pumps should be located away from family dwellings and the
buildings housing them should be soundproofed, with sufficient ventilation for
the escape of exhaust fumes. Traffic should be limited to main routes.

2.1.10 Camp coordination

Coordination between the various organizations working in the emergency is
essential in order to maximize positive impact on the population by means of
effective management and integration of relief activities.

The following steps are necessary to achieve this objective:

* establish clear leadership,

* create a coordinating body,

 ensure that programme activities are shared by agencies,

* clarify the roles and responsibilities of all partners,

e prevent duplication of activities,

* establish good communication channels,

e ensure that all needs are addressed,

» create and implement agreed common policies, standards and guidelines.

2.1.11 Liaison with local communities

Continued liaison with local communities is essential. The influx of emergency-
affected populations into their area means that they are now affected by the
emergency. There is a real risk of generating resentment if local people feel
that the emergency-affected populations are better served than they are. There
may be a need to provide medical or other assistance to local communities,
both to ensure equity and to prevent the spread of disease.

2.2  Water

Water and sanitation are vital elements in the transmission of communicable
diseases and in the spread of diseases prone to cause epidemics. Diarrhoeal
diseases are a major cause of morbidity and mortality among emergency-
affected populations, most being caused by a lack of safe water, inadequate
excreta disposal facilities and poor hygiene (see Table 2.5).

The goal of a water and sanitation programme is to minimize risks to the health
of a population, particularly one caught up in the difficult circumstances of an
emergency with its attendant displacement and dangers. Such a programme is
an integral part of preventive health activities.

The main focus of such a programme is on:

* the provision of a safe and sufficient water supply,
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 provision for excreta disposal and the establishment of other waste control
and hygiene measures,

e aprogramme of public education for the affected population on the issues
of hygiene and water use.

Table 2.5  Water-related diseases

Diseases that occur owing toa lack of | Skin infections: scabies, impetigo
water and poor personal hygiene Ophthalmic infections: conjunctivitis, trachoma

Louse-borne diseases: typhus, relapsing fever, trench fever

Diseases that occur owing to poor Caused by faecal pollution: cholera, typhoid, other diarrhoeal
biological quality of the water diseases, hepatitis A, hepatitis E, schistosomiasis

Caused by the urine of certain mammals: leptospirosis

Conditions that occur owing to poor Poisoning

chemical quality of the water

Diseases caused by water-based Malaria, dengue fever, onchocerciasis, yellow fever, Japanese
insect vectors encephalitis, guinea worm

In an emergency, the affected populations need immediate access to a water
supply in order to maintain health and to reduce the risk of epidemics. If the
emergency-affected population have to be sheltered in temporary settlements
or camps, water supply is an essential consideration in choosing the site
location. An adequate amount of safe drinking-water must be provided for the
entire displaced population.

The first objective is to provide sufficient water; quality can be addressed later.
Sufficient water of low quality is better than very little water of high quality.
During the rapid assessment of a proposed site it is essential to protect existing
water sources from possible contamination. If the population have already
moved into the area in question, then immediate measures should be taken to
isolate and protect the water source, if it is on or near the site.

Essential water requirements

* The minimum amount of water required in extreme situations is 7 litres per person
per day (only tolerable for a short duration). This amount does not reduce the
risk of epidemics in the population as it permits only a very low level of hygiene.

* The emergency requirement guideline is 20 litres per person per day. This allows
for cooking, laundry, bathing and activities essential to preventing the transmission
of water-borne diseases.
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2.2.1  Guidelines for assessing the volume of water required

The assessment of the volume of water required must take into account daily
population requirements and the effects of climate on the water source. The
effects on water requirements of a change in population size also need to be
estimated. A factor of 10-15% should be added to the total daily requirement of
a camp in order to provide for public institutions. Table 2.6 details the water
requirements in health facilities.

Table 2.6  Water requirements in health facilities

Hospital ward 50 litres/person per day
Surgery/maternity 100 litres/person per day
Dressing/consultation 5 litres per dressing
Feeding centre 20-30 litres/person per day
Kitchen 10 litres/person per day

When water is scarce, rationing should be introduced to ensure that the weak
and vulnerable survive and that an equitable distribution is achieved. In this
situation, monitoring is essential.

2.2.2  Providing a water supply

Identification of possible sources

The affected population must be involved in this process from the start, as they
will be relied on for repairs and maintenance in the future. All available sources
of water should be considered: a combination of sources may be used.
Assessment of water sources

Assessment is needed to determine:

* the quality of the water,

* the type of treatment needed,

* the method of extraction from the source,

 the most suitable distribution system.

Water quality

The key to disease prevention through water supply is ensuring that water is of
a high quality when consumed, not only just after treatment or at distribution
points. If people do not have enough water of acceptable quality, then they will
take water from other sources, which will most likely be contaminated.
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In an emergency, biological quality is of greater importance than chemical
quality. The WHO guidelines detailed in Table 2.7 list the basic requirements
and parameters that must be measured. Groundwater sources usually yield
water of good quality, but chemicals that produce a bad odour or taste may also
be released into the water from underlying rocks.

Table 2.7  WHO guidelines on water quality

Criteria Guidelines

Faecal coliforms 2 < 10 per 100 ml
Odour/taste not detectable

Turbidity ? < 5NTU

Total dissolved solids ¢ < 500 parts per million
pH? 6.5-8.5

2 Faecal coliforms are bacteria of faecal origin from the faeces of an animal (including humans). This parameter is
the most important when testing water for drinking. Fewer than 10 coliforms per 100 ml of water is acceptable.
The preferred level is zero, but this may not be practical in Ssome cases.

b Turbidity refers to water clarity. It is measured in “nephelometric turbidity units” (NTU). Turbidity may only be of
aesthetic importance, but this will matter to the affected population. It does inhibit the effectiveness of chlorine in
purifying the water and may also be an indication of the level of pollution.

¢ Total dissolved solids refers to the quantity of dissolved matter in the water. It is measured in parts per million
(ppm). Drinking-water should have less than 500 ppm. Again, this relates to acceptability by the consumers.

? pH is a measure of the acidity or alkalinity of the water. Alum (aluminium sulfate, used in the flocculation of
suspended solids) works more efficiently at a pH between 6 and 8. The pH should be less than 7 before adding
chlorine. Lime can be added to raise the pH and hydrochloric acid to lower it.

Water treatment

Water that does not meet the required standards must be treated before it is
distributed to the population. Table 2.8 presents the main methods of water
treatment, the selection of which depends on the extent and type of purification
required. Treatment is usually followed by chemical disinfection of the water,
the most common and effective disinfecting solution in emergency situations
being chlorine (see Table 2.9).

Quality control

Water quality checks must be made at regular intervals throughout all stages
of the water distribution chain. Tests are needed several times a day at the
beginning and in the middle of the chain for free residual chlorine. Weekly
checks for faecal coliforms are needed in emergency situations, and particularly
during epidemics.
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Distribution

If the rapid assessment indicates that a suitable water system will take some
time to develop, short-term measures such as trucking may have to be
considered. In such instances, rationing may be necessary to ensure equal
distribution among the entire population.

Once a satisfactory supply has been established, enough storage and reserve
systems must be developed to allow for maintenance and breakdowns in supply
and equipment. Storage of at least one day’s requirement must be provided.
Preventing contamination from sanitation facilities and other sources of
pollution is of paramount importance. The location, organization and
maintenance of water points is detailed in Table 2.10.

Table 2.8  Methods of water treatment

Storage This is the simplest method of improving water quality. If water is stored in a covered
tank for a period of time, pathogenic bacteria die off and sink to the bottom by a
simple sedimentation process. Two days is the minimum length of storage
recommended. The water will not necessarily be totally free of contamination by
simple filtration.

Storage tanks require cleaning and de-sludging at regular intervals, depending on
the level of sediment in the water. Algal build-up should be prevented. No animals
or unauthorized persons should be allowed access to the tanks.

Aeration Aeration is achieved by allowing the water to cascade over layers of gravel. Aeration
may be required if iron or manganese is present in the water, since these give an
unpleasant taste and a brownish discoloration to food and clothes.

Sedimentation Water from river sources, especially in the rainy season, often has a high silt content.
Simple storage methods are not sufficient for this silt to settle. Along with the natural
sedimentation process, the addition of a chemical coagulant, usually aluminium
sulfate (alum), is necessary.

The amount of alum needed depends on the amount of suspended matter in the
water, the turbidity, the pH and the hardness of the water. Effluent water should not
contain a concentration of alum greater than the guideline figure given in the WHO
guidelines for drinking-water quality.

Filtration Slow and rapid sand filters.

Disinfection Chlorine is the most common and effective disinfecting solution in emergency
situations, and various dilutions are used in different situations (see Table 10). The
amount of chlorine required depends on the quantity of organic matter and of harmful
organisms in the water.

The dose should leave a residual level of chlorine of between 0.2 and 0.5 mg/litre

(a higher level will leave a taste and people will not drink the water). A simple drip-
feed tank can be designed to administer the correct amount of chlorine.
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Table 2.9  Recommended dilution and use of Aquatabs®
Type of water and source
Clear piped water | Protected tube Unprotected | Water known to
wells, ring wells, | wells and cloudy | have faecal
clear rainwater water: filter contamination:
before purifying | filter before
purifying
. Chlorine per .
Tablet size tablet (mg) Volume of water treated per tablet (litres)
8.5mg 5 5 2.5 1 0.5
17 mg 10 10 5 2 1
67 mg 39.41 39.41 19.7 7.88 3.94
340 mg 200 200 100 40 20
500 mg 294 294 147 58.8 29.4
Free available chlorine content . . . .
after treatment (residual) 1 mg/litre 2 mg/litre 5 mg/litre 10 mg/litre

Table 2.10 Water distribution points

Location

Water distribution points must be set up in suitable places around the camp. A good
location is an elevated spot in the centre of a living area.

If the water points are from ground sources, no sanitation facilities should be within 50
metres, and definitely not closer than 30 metres. If the water point is too far away, people
will not collect enough water or may use contaminated sources nearby.

Design

When designing water points consider the following:

o traditional water-carrying methods,

o the containers used: for example, a raised area is suitable for people who carry the
bucket on their heads,

* who collects and carries the water (it is usually the women and children),

o the availability of spare parts.

There should be enough space on the concrete slab around the water point for laundry

and bathing areas. If sanitation is compromised, it may be felt necessary to locate bathing

and washing areas away from collection points. However, traditional practices and habits

need to be accommodated as much as possible.

Animals must certainly be kept away. If they are mobile herds, watering facilities should

be established some distance away and a fence erected around the water point.

Number

One tap per 200-250 people is the ratio recommended by the United Nations High
Commissioner for Refugees (UNHCR). The more people there are per tap, the more wear
and tear there is.

Nobody should have to wait longer than a few minutes; if collection takes a long time,
people will return to old, contaminated but quicker sources.
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Protection All efforts must be made to reduce contamination at the water point.

In the case of wells, clean buckets must be provided. Ideally, the well will be sealed and
a lifting device installed. There should be a concrete apron for the water point, angled
so that sullage and spilt water is carried away and disposed of or used (e.g. in a soakaway
pit or vegetable garden). Standing water around a water point will become contaminated,
attract animals, make the apron muddy and provide a breeding site for mosquitoes. It
can also seep back into the water source and contaminate it.

Maintenance Each water point must have a caretaker to look after it, keep it clean and make sure it
is not abused (women are usually the most appropriate caretakers; in the long term they
must be trained in maintenance skills). Caretakers must live close to the water point.

Domestic storage

It is important to provide clean storage containers for use in the home.
Providing high-quality water at a tap-stand is of little impact if people are unable
to carry and store that water hygienically or do not appreciate the importance
of this. Intensive education will improve hygiene practices.

In the acute phase of an emergency, household storage is likely to be in plastic
containers. People may use a plastic jerrycan for carrying and storing water
and a bucket for washing. Closed jerrycans of 10-20 litres capacity are ideal as
they can be carried by children. Vegetable oil is often distributed in this type of
container, and they can be used for water when empty. If possible, large
containers (100-200 litres) with lids should be made available. These allow for
the safe storage of water, plus a reserve to cope with a short break in supply.

Water can also be stored in concrete storage jars that can be made on site.
These jars improve storage and, in addition, the skills learned in making the
jars can be used when the emergency is over. It is essential that any water
container is kept clean and covered.

2.2.3  Further reading

Davis J, Lambert R. Engineering in emergencies: a practical guide for relief workers,
2nd ed. London, ITDG Publishing, 2002.

House SJ, Reed RA. Emergency water sources: guidelines for selection and
treatment. Loughborough, Water, Engineering and Development Centre, 1997.

Public health engineering in emergency situations. Paris, Médecins Sans
Frontieres, 1994.

Smout, IK, ed. Guidance manual on water supply and sanitation programmes.
Loughborough, Water, Engineering and Development Centre, 1998.

Water manual for refugee situations. Geneva, Office of the United Nations High
Commissioner for Refugees, 1992.
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2.3 Sanitation

The aim of a sanitation programme is to develop physical barriers against the
transmission of disease, in order to protect the health of the emergency-affected
population. These barriers include both engineering measures and personal
hygiene measures. The provision of latrines and the development of methods
of waste disposal are essential elements of the programme. These measures
are only fully effective, however, when complemented by a sanitation education
programme.

2.3.1  Waste disposal: human waste

The efficient and safe disposal of human excreta is as important as the
provision of water in its positive effect on the health of the emergency-affected
population. Human excreta is more likely to transmit disease than animal
waste. It contributes to the transmission of numerous diseases (which can be
particularly when combined with low levels of nutrition) and can also be a
breeding ground for flies and other insects. In the acute phase of an emergency,
any form of excreta disposal is better than none. The simplest and quickest
methods should be adopted; these can later be improved on and changed.
Initially, speedy action is important in averting human catastrophe.

Immediate action

Excretion fields must be prepared on the first day.

Indiscriminate defaecation needs to be controlled. Areas where defaecation

cannot be permitted are:

e near rivers, streams and lakes and within 30 metres of any water source or
water point,

¢ near water storage facilities,

 uphill of the camp,

 uphill of water sources,

 along public roads,

* near feeding centres, clinics, food storage depots and distribution centres.

These areas should be fenced off and guarded where necessary. The use of

water for anal cleansing may explain defaecation near water sources. Water

must be provided in alternative locations to control this practice effectively.

These measures must be announced throughout the camp with the assistance

of the community leaders, and displayed on signs, using both words and pictures.

Latrine design

The most common cause of failure of a sanitation system is the selection of the
wrong system of latrines for a given situation. As potential latrine users will be
relied on for inspection and maintenance, it is essential that they be involved
from the beginning in planning, design and implementation. This should ensure
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the most appropriate latrine design for the custom and culture of the
population.

In designing the system, the requirements of women, young children and
people with disabilities need to be considered.

Education and promotion

Where it is necessary to introduce unfamiliar types of latrines, the emergency-
affected population may need training in the proper use of the system.

Where acceptable latrines are provided, intensive education and promotion is
still needed to maximize the numbers of displaced persons using them. This is
especially important for the children, who may not have used latrines before.

The design of latrines should be such as to encourage children to use them.
Babies will not use latrines, and their faeces are more dangerous than those
of an adult. Mothers should be encouraged to dig small holes for their babies’
faeces and to cover them with soil afterwards.

The digging of latrine pits must begin as soon as possible. A complete camp
coverage of one latrine per 50 people should be the first target; then one per
four families; and finally one per family. Funding or space constraints may
hinder reaching the highest ratios. Often the best ratio achieved in an
emergency situation is one latrine per four families.

Appropriate anal cleansing facilities must be provided.

2.3.2  Waste disposal: solid waste

Solid waste, if not properly disposed of, acts as a breeding site for flies, cock-
roaches and rats. A system for the safe storage, collection and disposal of waste
must be implemented in the earliest stages of an emergency. Consultation with
the emergency-affected population is very important, as they may already be
motivated to carry out some of the necessary tasks without outside
intervention, and may also want to use their waste in a constructive way (e.g.
in compost production). Table 2.11 summarizes the options for solid waste
disposal.

Every household must be no more than 15 metres away from a refuse container,
with one waste container for ten houses. Old oil drums cut in half are often used
as receptacles. They must be covered or set above animal foraging height.
Holes drilled in the bottom allow liquids to drain away and also prevent them
from being stolen and used as water storage containers. Containers must be
properly secured.
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Table 2.11  Options for solid waste disposal

Burial of family waste near In a settlement with sufficient space, the population can be encouraged
the home to dispose of their waste within their own plots. A small hole can be
dug and the waste, if dry enough, can be burned before burying.

Transport of waste by If the affected population are interested or experienced in composting
householders to a community their waste, compost pits can make a very efficient disposal system.
compost pit They must be well managed in order to keep the fly population down.

If the pits are small enough to be located at various sites throughout
the camp, there may be no need for solid waste collection.

If the population understand the dangers of flies and rats they will be
more inclined to manage the compost heap correctly. They may also be
motivated by the possibility of utilizing or selling the compost.

Waste collection near homes and | The most expensive option; often the only solution in large, overcrowded
transfer to large disposal site settlements.

2.3.3  Waste disposal: liquid waste

Sullage is wastewater from bathing, laundry and food preparation. It must be
drained away as it attracts flies and mosquitoes and can contaminate water
supplies. Sullage also provides a breeding ground for Culex mosquitoes, vectors
of filariasis, Japanese encephalitis, and other vector-borne diseases.

People tend to do their washing and bathing close to the water source, such as
ariver or lake, unless alternative facilities are provided. This adds to the water
pollution problems in the camp. Separate areas must be provided for laundry
and bathing,

A washing area consists of a raised concrete platform and a drainage system.
If water is in short supply, water distribution points can be linked to laundry
areas as spillage at tap stands can be drained to the clothes-washing area.
Laundry washing water needs to be drained carefully since it contains a large
amount of phosphates and should not be directed toward water sources.

Wastewater from bathing can be dealt with easily. There is no need for a roof on
a shower room, although a screen-like superstructure is necessary. If the sun
dries the room each day then any pathogens existing in stagnant water will be
killed off.

Sullage can be channelled into the storm-water drains, but this will not be
washed away in the dry season. If the sullage cannot be drained away it may
be necessary to divert it into a soakaway or a waste stabilization pond.
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2.3.4  Waste disposal: medical waste

Medical waste includes needles, scalpels, laboratory samples, disposable
materials stained with body fluids, and body tissue. This waste requires special
care in handling, since needles and scalpels can cut handlers and transmit
diseases such as HIV/AIDS, hepatitis B and C and viral haemorrhagic fevers.

Medical waste should be burnt in an incinerator, preferably as close as possible
to the source, e.g. within the clinic or hospital grounds, but also downwind of
hospital buildings and dwellings.

In temporary situations, a 200-litre drum can be used as an incinerator, divided
in half by a metal grate and with an access hole at the bottom to provide air for
combustion and as a way of removing ash.

In hospitals where there is no incinerator, placenta pits can be used for human
tissues. Organic waste such as placentas and amputated limbs can be burned
and then buried deep within these pits, although measures should be taken to
ensure that the groundwater will not be contaminated.

At small medical facilities such as clinics, a small hole 1 m x 1 m x 1 m can be
dug for the burning and burial of hazardous waste, such as syringes and soiled
dressings.

Great care should be taken with sharp materials such as broken glass, scalpels
and old syringes. They should be placed within old metal containers (cooking
oil or milk powder tins) that are sealed before burial (see safe disposal of
needles in Section 2.6.2).

2.3.5  Dust

Large amounts of dust can also be a health hazard, causing respiratory
problems and contaminating food. Preventing the destruction of vegetation is
important in controlling dust. Settlements with little or no vegetation are not
only dusty but are also full of rubbish blown from disposal sites. Dust can be
settled by spraying water on the ground: this is particularly useful around
health centres and feeding centres.

2.3.6  Disposal of the dead

The risks posed by the dead are of two types: risks to those handling the
cadaver, and risks to the population in general.

In the majority of cases dead bodies do not pose a serious health risk. The
diseased living are a far greater hazard than the deceased, because most
pathogens do not long survive the chemical and temperature changes that
occur after the death of their host. Even if they do survive, the conditions
suitable for multiplication of the organisms are rarely met. In the living,
organisms multiply and are readily transmitted.
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When death has been due to a highly infectious disease such as cholera, typhus,
plague or viral haemorrhagic fever, it may be necessary to dispose of the body
as quickly as possible.

In the case of cholera, bodies should be disinfected with a 2% chlorine solution
and the orifices blocked with cotton wool soaked in chlorine solution; they must
then be buried in plastic sacks as soon as possible.

Those who have died of typhus should be bagged as soon as possible to prevent the
migration of lice to others. Ideally the cadavers should be treated with insecticide.

Individuals who have died of viral haemorrhagic fever should be handled with
full biohazard precautions, wrapped in sealed leakproof material (body bag)
immediately, and either be cremated or buried at a depth of at least 2 metres.
If body bags are not available, wrapping the corpse in a fabric soaked in a
disinfectant such as formaldehyde, then covering with a plastic sheet and
sealing in a plastic bag, is recommended. The clothing, bedding and other
belongings of the individual should be burned.

The use of chloride of lime should be avoided. It generally has little effect on the
disease risk as it is rapidly neutralized and it presents a hazard to the handlers.

Ideally the method of disposal should follow the cultural practices of the
population of which the deceased was a member. In the acute phase of an
emergency, where many deaths have occurred, there may be pressure to
conduct mass burials. However, this should be avoided if at all possible, to
ensure relatives of the deceased have the opportunity to identify the bodies and
allow burial in a marked site. Burial sites must be identified early on, and the
site should ideally be located at the outskirts of the settlement (or community)
and away from water sources.

During an outbreak with a high mortality rate, the collection of bodies and their
rapid burial is a priority. Corpses should not be embalmed but buried or
cremated promptly. With a large number of bodies there is not enough time to
undertake the normal ceremonies of burial. Individual cremation is rarely
possible owing to shortages of fuel. Everything should be done to try to record
the names of the dead and the number of bodies interred. If possible, a
culturally appropriate ceremony should be held at the end of the epidemic.

Graveyard and crematorium attendants should be in place to record the name,
age, gender, and address of the deceased, the cause of death, the plot space
used and the depth of burial. Records on the cause of death can be compiled to
draw up a picture of the health problems in a camp.

Bodies should be covered by at least one meter of earth. If a mound is made
over a shallow burial, there should be at least one meter between the edge of
the mound and the cadaver. The reason for this is to prevent access by carrion
feeders (such as jackals) or rodents (many species can burrow at least two feet)
and also to prevent access by burrowing flies, some of which can dig down at
least 45 cm. Where soil conditions allow digging to a sufficient depth, each burial
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plot can be used to contain up to three bodies, provided that: 12 months elapses
between burials; there is a 30-cm gap between corpses; and the last corpse
buried is a minimum of 1 metre below the surface.

2.3.7  Monitoring and evaluation of water and sanitation programmes

The major components of the water and sanitation programmes must be
monitored and evaluated at regular intervals in order to assess their
effectiveness and suitability. Problems identified can be addressed by means
of changes in design, location or improved education methods. Monitoring is
essential in ensuring that all sectors of the population receive an adequate

water supply. Water shortages may result from:
* an underestimation of population size,
 the more powerful groups in the community taking more than their share,
» wastage and losses,

* acombination of these factors.

The information in Tables 2.12 and 2.13 provide baseline issues for monitoring
and evaluation in water and sanitation programmes.

Table 2.12 Indicators for monitoring interventions that provide clean water,
drainage and waste disposal
Water storage . .
and use Water supply Drainage Waste disposal
Sources of water | Total population Drainage from all Methods of waste
for the population | Total number of families water outlets disposal used
Purposes for Litres provided per person per day Type of drainage Intervals of waste
which wateris | Type and quality of protection of water | Means of disposal
used sources maintenance Method of medical
Water collection | Water distribution methods waste disposal
i ) : Blockages LA
and storage Type and quality of protection of water (pit, incineration)
methods outlets Presence of stagnant Communit
Access to stored ol . pools of water inthe | -0 xt
C(;ESS o stored | Quantity of water collected per capita camp, their location Involveme
water | Method of water disinfection and origin Dependence of
Ha(;mful pra%tlces Number of water outlets Means of rainwater co;nmulnlty Qﬂt
and propose Number of functioning water outlets drainage exiermal assistance
solutions - for dumping
Number of functioning water outlets Harvesting of

protected

Ratio of laundry areas to number of
families

Ratio of bathing areas to total
population

Quantity of water wasted (amount and
expressed as a percentage)

rainwater and means

Cleanliness of the
general area around
each shelter

Cleanliness of
market site
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Table 2.13
programmes

Indicators for monitoring interventions that provide sanitary latrine

Latrine provision

Knowledge, attitudes and practice
in relation to latrines

Number of families in the area

Number of functioning latrines at the beginning of
the reporting period

Number of latrines built during the

reporting period

Number of latrines repaired during the reporting
period

People using and not using latrines?

Reason for use of latrines?

Reasons for non-usage of latrines?

Perceived benefits of the latrines

Perceived problems with the latrines

Users’ opinions on how latrines should be used

and maintained
Number of latrines reported as out of order during
the reporting period

Number of latrines functioning at the end of the
reporting period

Percentage of the population with access

to functioning latrines

2.3.8  Further reading

Davis J, Lambert R. Engineering in emergencies: a practical guide for relief workers,
2nd ed. London, ITDG Publishing, 2002.

Harvey PA, Baghri S, Reed RA. Emergency sanitation: assessment and programme
design. Loughborough, Water, Engineering and Development Centre, 2002.

Public health engineering in emergency situations. Paris, Médecins Sans
Frontieres, 1994.

Smout, IK, ed. Guidance manual on water supply and sanitation programmes.
Loughborough, Water, Engineering and Development Centre, 1998.

2.4 Vector control

The objective of this section is to provide a basic understanding of vector control
in emergency situations. The purpose of a vector control programme is to
reduce disease transmission by rendering the environment unfavourable for
the development and survival of the vector. Prevention is better than cure, and
when the planning and construction of camps is undertaken, preventing the
development of vector problems should be taken into account. Complete
eradication of a vector is rarely possible nor necessarily desirable, but the
vector population and its life expectancy should be kept to a minimum.
Community adhesion and participation in a vector control programme is
essential for its success. Early diagnostic and treatment are needed to prevent
severe forms of the disease (especially for malaria) when transmission control
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is needed to reduce incidence. Both are complementary and two essential
components of any effective vector borne disease control programme.

The major biological vectors are mosquitoes, sand flies, triatomine bugs, tsetse
flies, blackflies, ticks, fleas, lice, mites. Important carrier reservoirs or
intermediary hosts are synanthropic flies, snails and rodents.

The diseases most commonly spread by vectors are malaria, filariasis, dengue
fever, yellow fever, leishmaniasis, Chagas disease, sleeping sickness, oncho-
cerciasis, borreliosis, typhus, and plague. Major diseases transmitted by
intermediate hosts or carriers are schistosomiasis, diarrhoeal diseases and
trachoma.

The main methods of vector prevention and control can be classified as
personal protection; environmental control; campsite, shelter and food store
sanitation; community awareness; and chemical control such as residual or
space spraying, insecticide-treated traps, selective larviciding and the use of
rodenticides. Vector control is very specific to the ecology of the vector, the
epidemiology of the disease, the human and social environment as well as
resources locally available (e.g. technical staff, structures, logistics).

It is important to seek the advice of an entomologist/environmental hygienist
when designing a vector control programme. This person will assist by:

* identifying the vectors responsible for local transmission of disease,
* determining the factors that influence tramsmission,

* locating breeding grounds, and adult resting habits,

 deciding which control measures need to be implemented,
 deciding which specific chemical control measures to use,

* deciding which chemicals to use,

* deciding the method and interval of application,

* deciding the time and place of application,

* deciding the safety precautions necessary in the storage and use of hazardous
chemicals.

2.4.1  Major arthropod vectors and associated diseases

Care should be taken to ensure that any insecticides, rodenticides, etc. that are
used in control activities are registered for use in the relevant countries or that
permission to use them is obtained from the appropriate government
departments.

Mosquitoes

Mosquitoes are the vectors of malaria, filariasis, dengue, Japanese encephalitis
and yellow fever. Table 2.14 summarizes the associated morbidity and case
fatality, and main treatment and prevention measures.
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Table 2.14 Diseases spread by mosquitoes and their treatment and prevention

Disease Case fatality Treatment Prevention
Malaria Antimalarial drugs *Vector control:
Plasmodium Often fatal to non- — insecticide-treated mosquito nets
falciparum immune people — long-lasting insecticidal nets
— repellents
P vivax Usually considered — residual spraying
non-fatal — environmental management
. *Case management:
P ovale Usually considered — prophylactic drugs
non-fatal — rapid diagnosis and effective case
) . management
P malariae Usually considered

non-fatal

Monitoring the effectiveness of
control methods particularly during
epidemics

Yellow fever

Fatal in up to 50%
of cases

No specific
treatment available

e|solation of infected people

*Vaccination of the population

* Chemical control (larviciding +
space spraying) and environmental
management to limit urban
breeding sites of Aedes spp.
mosquitoes

Dengue, Non-fatal No specific e|solation of infected people
Dengue Can be fatal in 10% | treatment available | «Chemical control (larviciding +
haemorrhagic | of cases space spraying) and environmental
fever management to limit urban
breeding sites of Aedes spp.
mosquitoes
Japanese Fatal in 0.5-60% No specific eIsolation of infected people
encephalitis of cases treatment available e\/accination of the popu|ati0n
* Environmental management
Filariasis Non-fatal, may lead | Diethylcarbamazine | eEnvironmental sanitation to

to elephantiasis

(DEC) or ivermectin
+ albendazole

prevent breeding of Culex spp.
mosquitoes in polluted waters

*Treated mosquito nets and residual
spraying in areas where vectors
are anophelines

Female mosquitoes may feed on humans and a variety of mammals, birds and
reptiles, each species having a preference for a particular source of blood. Many
species feed on humans, but only some of them are vectors of the diseases
mentioned in Table 2.15. Their life cycle involves four stages: egg, larva, nymph
and adult. All mosquitoes lay their eggs in moist areas, but each species has a
specific preference for a given type of area. The control measures should be
specific to the species and their ecological preferences. Table 2.15 presents
information on the biological preferences of mosquito species.
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Table 2.15 Biological information on mosquito vectors
Vector Vector Disease Typical Resting | Trans- | Blood | Dispersal
group species breeding sites | site mission | source | range
Anophelines | Anopheles | malaria, Natural pools | Indoor/ Evening | Humans | 1 km
filariasis, of unpolluted | outdoor and and
arboviruses | water night animals
Culicines | Aedes filariasis, Water Indoor/ Day Humans | 0.1-0.8
yellow fever, | containers, outdoor and km
dengue, small pools of animals
some viral | stagnant water
encephalitis
Culex filariasis, Organically Indoor/ Day and | Humans | 0.1-0.8
some viral | polluted water | outdoor night and km
encephalitis | or natural animals
pools of
unpolluted
water
Mansonia | filariasis Unpolluted Indoor/ Day and | Humans | 0.1-0.8
water with outdoor night and km
plants animals

The various options for mosquito control are outlined below in Table 2.16.

Table 2.16 Choice of control methods for different mosquitoes

Mosquito Control Vector species | Control of Control schedule
behaviour programme transmission
For all Local destruction of | Most mosquito Totally effective Permanent
mosquitoes breeding sites by | vectors; not
drainage or filling | suitable for
if identifiable An. gambiae
Larviciding with 2-3 weeks partially | Repeated every
temephos effective 1-2 weeks for
Anopheles and every
2 months for Aedes
Space spraying All mosquitoes Effective Weekly
Very effective Daily in early
mornings or evenings
Repellents All mosquitoes Lasts up to 6 hours | Apply daily during
with good biting hours
effectiveness
Indoor biting Screening of doors | Anopheles, Culex, | Partially effective Put in place when

and windows in
house

Aedes, Mansonia

house is built, repair
annually
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Indoor biting at | Mosquito nets Anopheles, Partially effective Proper use of well-
night Culex, maintained bed net,
Mansonia change every 2—
5 years
Net must be
Insecticide-treated Partially or impregnated with
mosquito nets completely effective | permethrin every
6—12 months
Indoor resting | Indoor residual Anopheles, Culex, | 2—3 weeks partially | Every 3—6 months,
spraying Mansonia and or completely before the
Aedes aegypti effective transmission season
Mosquito larvae | Removal of Mansonia Partially effective | Check possible
attach to roots | vegetation, breeding sites weekly
of aquatic especially water in the growing
vegetation lettuce from all season
standing water
Lice

There are three species of louse: head, body and pubic. Head lice are not
vectors of any particular disease but cause discomfort for those infested. Body
lice are vectors of typhus, relapsing fever and trench fever. Pubic lice are not
disease vectors. Body lice are widespread in impoverished communities in
temperate climates or in mountainous areas in tropical countries. Head lice
and pubic lice are present throughout the world. Louse-borne diseases,
associated morbidity and mortality, treatment and prevention are presented in

Table 2.17.

Louse-borne infections are common in overcrowded situations, particularly in
settlements. Lice are spread via human clothing. Control methods for lice are
simple and effective and are listed in Table 2.18.

Table 2.17 Diseases spread by lice, their treatment and prevention

Vector Disease Morbidity and Treatment Prevention
mortality when
untreated
Body lice Louse-horne Fatal in 10-40% | Antimicrobial Change of clothing
typhus of cases
Relapsing fever Fatal in 2-10% Change of clothing | Delousing
of cases (details in Table 2.18)
Trench fever Typically non-fatal | Delousing
Head lice No disease See Table 2.18
Pubic lice No disease
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Table 2.18 Control methods for lice

Type Control programme Control of transmission

Head lice If shaving is culturally acceptable, adults and children can | Delouse new arrivals
shave their heads; blades can be distributed to families

Pharmaceutical anti-lice insecticide lotions such as
malathion or permethrin can also be used and are
recommended during a mass campaign

People with head lice who sleep under impregnated
mosquito nets commonly lose the infestation

Body lice Information programme on the dangers of body lice and Delouse new arrivals
proposed control methods Care should be taken to
Change all clothing delouse all feverish
Boil or steam clothing for 15 minutes persons as well as corpses
Treat non-washable clothing with insecticide and repeat
after 1 week
Impregnate clothing with permethrin during rinsing
(see below)
or

For mass campaigns, administer 50 grams of insecticidal
dusting powder to each individual in the population via the
neck band, waistband and sleeves, paying particular
attention to seams and underwear

Pubic lice Pharmaceutical anti-lice insecticide lotions such as Delouse new arrivals
malathion or permethrin

Impregnation of clothing with insecticides

Impregnation of clothing with permethrin or etofenprox when rinsing is an
effective way of controlling arthropod ectoparasites. Permethrin is safe for this
purpose, but if impregnation is carried out the same safety precautions must be
used as for impregnating mosquito nets. Impregnation should be done at a
central point by trained staff and not by individual families. Clothing treated in
this way will retain its insecticidal properties for several washes. Avoid the use
of other pyrethroids, especially the cyanopyrethroids (alpha-cypermethrin,
cyfluthrin, deltamethrin, lambda-cyhalothrin), as they may cause strong skin
irritation.

Application of dusts for control of body lice

Application of insecticidal dusts for louse control requires the appropriate
apparatus. Simple hand-pumped dusters are available and are effective but not
very rapid to use. For mass treatment, powered dusters are more effective but
need to be selected carefully. Dusts can easily clog spray nozzles, especially if
the air is damp. Compressed air is therefore not ideal for pressurizing such
equipment. Sprayers powered by carbon dioxide have been devised but are
heavy and require supplies of the gas.
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Mass dusting programmes require careful planning and staff must be properly
trained. The public must be informed carefully about the nature of and reasons
for the programme. Staff will need good protective clothing and effective dust
masks that protect the whole face.

Flies

Filth flies are considered important carriers of diarrhoeal disease and eye
infections. The common filth flies are the housefly (Musca domestica),
M. sorbens, and the blowfly (blue or green big flies). The housefly and
M. sorbens are the most important in the spread of disease. The housefly is
thought to be important in the spread of diarrhoea, while M. sorbens spreads
the eye infection trachoma. The role of blowflies, proliferating in emergency
settings, in the spread of disease is unknown.

Table 2.19 presents some of the diseases spread by various species of the fly
family, and their associated morbidity and mortality, treatment and prevention.

Table 2.19 Main diseases in emergency situations spread by flies
and their treatment and prevention

Disease Morbidity and mortality | Treatment Prevention
when untreated
Diarrhoeal disease 1-10% fatality rate Rehydration Good personal and
(e.g. shigellosis or (antimicrobial may kitchen hygiene, safe
salmonellosis) be needed) water and sanitary
disposal of faeces
Sanitation (garbage

disposal, latrines...)
and fly control

Trachoma Non-fatal — eye damage, | Cleaning the eye Good personal hygiene
including blindness, Antimicrobial Adequate supplies of
in severe untreated soap and water for
infections washing face and hands

The control of flies is very difficult as they have many breeding and resting
sites. The control measures that can be adopted include:

¢ sanitation: safe faecal and garbage disposal systems,

 selective application of insecticides in garbage containers, wall and fences
around latrines as well as resting site of flies,

» prompt burial of corpses,

 screens for kitchens,

 safe food storage systems,

¢ good personal and environmental hygiene.
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Mites

Mites are associated with disease, either as vectors or as burrowers into the
flesh leading to secondary infections. Scabies and jiggers are examples of
burrowing infestations. The trombiculid mite is the vector for scrub typhus. Its
breeds in vegetation and transmission occurs during the day. Scabies is the main
mite infestation seen in refugee situations. Table 2.20 presents some of the
diseases spread or caused by mites and the associated morbidity and mortality,
treatment and prevention. Table 2.21 details control measures for mites.

Table 2.20 Diseases spread by mites, their treatment and prevention

Disease Morbidity and mortality | Treatment Prevention
when untreated
Scabies Non-fatal but severe Sulfur ointment or benzyl- | Good personal and
cases of infection can benzoate environmental hygiene,
lead to eczema [vermectin treatment adequate supplies of soap
and water, frequent bathing
and laundry
Scrub typhus 1-60% fatality rates Antimicrobial Avoid scrub areas or wear
Apply disinfecting lotion to | Protective clothing
skin or dust with sulfur powder
Disinfect all bed linen and | before going into infected
mattresses areas

Table 2.21 The choice of control methods for mites

Type of mite Control programme

Trombiculid mite Treat infected persons
Locate infested areas (“mite islands”)

Destroy the mite by destroying scrub areas or spraying with residual
permethrin or deltamethrin insecticide spray around houses, hospitals
and camp sites

Ticks

Ticks are fairly rare and are unlikely to be a major hazard in emergency
situations. Tick-borne endemic relapsing fever and Lyme disease are the main
tick-borne disease that can afflict humans. The use of insecticide impregnated
clothing usually provide a very good protection against tick bites.

Fleas

Plague and murine typhus are the two main diseases spread by the flea, both
species usually living on rats. Epidemics of plague may occur where there is a
high domestic rat population and/or a humid environment at 10-20 °C. The first
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signs of an epidemic is the occurrence of numerous deaths among domestic
rats, followed two weeks later by the first cases of plague among humans. Table
2.22 presents some of the diseases spread or caused by fleas and the associated
morbidity and mortality, treatment and prevention. Table 2.23 details control
measures for fleas. The flea population must be controlled before the rat

population or the fleas will move to humans.

Table 2.22 Diseases spread by fleas and their treatment and prevention
Disease Morbidity and mortality | Treatment Prevention
when untreated
Murine typhus 1-5% fatality rate Antimicrobial Goo_d personal and_
Insecticide dusting environmental hygiene
ppwder for the patient, Regular insecticide use
his/her clothing and Air bedding regularly
bedding . .
. . Dusting and spraying
Airing of bedding Prevent conditions that
attract an increasing rat
population
Plague 50-95% case-fatality Antimicrobial — Good personal and
rate depending on the streptomycin environmental hygiene
nutritional status of the | chemoprophylaxis for Prevent conditions that
population close contacts attract an increasing rat
Quarantine for patients | Population
and contacts Vaccination is only
recommended for high-risk
groups e.g. health workers
and laboratory personnel
and not for immediate
protection in outhreaks

Table 2.23 The choice of control methods for fleas

Type

Control programme

Flea

Baited traps that kill fleas first (insecticide dust) and rats subsequently

(anticoagulant)

2.4.2  Vector control strategies
The main methods of arthropod vector control in emergency situations can be
classified into the following groups:
¢ residual spraying,
e personal protection,
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* environmental control,

» campsite and shelter design and layout,

* community awareness.

The choice of control strategies in an emergency situation depends on:

* the type of shelter available — permanent housing, tents, plastic sheeting,
* human behaviour - culture, sleeping practices, mobility,

* vector behaviour - biting cycle, indoor or outdoor resting,

* availability of tools, equipment and trained personnel for implementation.

Vector control is strongly recommended in order to reduce incidence of vector borne
diseases and prevent outbreaks such as malaria. It is essential that any vector
control intervention that is proposed should be planned, implemented in a timely
fashion and evaluated by qualified technical personnel. It has to be carried out long
enough before the transmission season starts to have the expected impact. The
overall vector control interventions should be ready to start as soon as possible.

Recommendations for selecting vector control interventions and insecticides
will depend on whether the people to be protected are located in temporary
settlements, such as camps, or in permanent communities.

Residual spraying

Residual spraying can be conducted indoors or outdoors. It is important to
ensure that:

* the community is involved in planning the spraying exercise and is aware
of the conditions required for an effective spraying programme;

 painting or application of fresh mud or mortar is completed prior to the
spraying exercise;

* the living accommodation and animal sheds of every household are also
sprayed,;

* the walls, ceiling and roof are covered with the chemical, paying particular
attention to corners and crevices; application should be repeated according
to the residual life of the insecticide and the duration of the transmission
season.

Indoor residual spraying is a recommended technique for controlling
mosquitoes, sandflies and triatomine bugs. It is the most common method in
the post-emergency phase when the displaced population is living in more
permanent dwellings such as huts or houses. The local mosquito vector must
be indoor-resting (at least shortly after blood feeding; seek expert advice) and
all houses must be treated, with spraying done just before the beginning of
transmission season. It will also help to control bedbugs (which live in walls)
and may eventually reduce domestic flea populations. IRS is very effective in
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almost all epidemiological settings and recommended as the first line
intervention to control epidemics. However, implementation is facing growing
difficulties (reduced acceptance by populations, lack of trained personnel, high
costs) which explain why many programmes are currently shifting to
insecticide-treated nets.

Ground space spraying, either ultra-low-volume (ULV) cold mist or thermal
fogging, is not the preferred intervention for malaria vector control in
emergency situations. It has no residual effect and is not effective against
endophilic mosquitoes. In the context of camps, especially in crowded areas,
ground space spraying can be resorted to if residual spraying is delayed or
cannot be implemented. Treatment must be done either early in the morning
or in the evening, before people close the shelters for the night. Applications
should be repeated at least once a week. Pyrethrins or pyrethroids are the best
choice for such application but organophosphate insecticides are also suitable.

Aerial spraying is not recommended in most emergency situations.

Insecticide resistance

In the context of an emergency, where interventions are planned for limited periods
of time until displaced populations can go back home, the selection of insecticide
is not a major concern. Pyrethroids used either for residual application, treatment
of nets or space spraying are most likely to be effective enough for a few weeks,
even if some resistance might occur. However, in some situations, resistance might
be high enough to limit the impact of residual applications considerably, especially
in the case of non excito-repellent insecticides such as organophosphate and, to a
certain extent, carbamates. The situation would be different for longer-term treatments
carried out in permanent settlements.

Personal protection

Personal protection against the spread of disease includes a variety of methods:
insecticide-treated nets, treated sheets and blankets, personal hygiene, insect
repellents and clothing, and dusting powder.

Insecticide-treated nets (ITNs) are primarily used to protect against mosquito

bites; however, they also provide a barrier against other vectors such as

sandflies, triatomine bugs as well as pests such as bed bugs or cockroaches.

¢ Non-treated bednets provide partial protection against malaria.

* The effectiveness of bednets can be increased by impregnating them with
pyrethroid insecticides.

e The bednets should be soaked in insecticide after every third wash or at
least once a year.

e After soaking in the chemical, they should preferably be dried flat so as to
maintain an even concentration of the chemical throughout the nets.
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ITNs must be available to displaced populations in time to be effective.
Distribution of nets must be supplemented by information and educational
activities, which may be difficult in an emergency situation. In addition, nets
are not easy to hang in tents and are almost impossible to use in shelters. ITNs
are regarded more as a tool for long-term prevention, which should be
introduced into communities with a number of accompanying measures in
order to be effective and sustainable. Free distribution of nets may lead to
people refusing to buy nets once they are sold, even at a subsidized price.
However, ITNs should be distributed if they are available, especially if house
spraying cannot be implemented or has to be delayed. The nets should be
treated with insecticide formulations and at dosages recommended by WHO.

Long-lasting insecticidal nets (LLINs) are nets treated at factory level with
insecticide either incorporated into or coated around the fibres, resistant to
multiple washes and whose biological activity lasts as long as the net itself (3 to
4 years for polyester nets, 4 to 5 years for polyethylene ones).

LLINSs offer a practical solution in terms of wash resistance, safe use of
coloured nets and purchase of ready-to-use pretreated nets, providing they
fulfill specifications. So far, quality control checks carried out by WHO and
UNICEF with the two LLINs either recommended or under testing by WHO
have shown excellent compliance to specifications on both insecticide
treatment and netting specifications.

Advice to control programmes on the purchase and use of LLINs

Be informed of WHO recommendations (regular updates on LLINs or technical
information on netting materials and insecticides).

Preferably use WHO-recommended LLINs, especially if difficulties in ensuring proper
re-treatment rates are anticipated.

Avoid purchase of factory pretreated nets other than LLINs.

In case LLINs are not available or are not preferred, purchase non-treated nets with
insecticide treatment kit(s) bundled.

When and where possible, use ITNs for prevention of several diseases (e.g. malaria
+ leishmaniasis or lymphatic filariasis).

Check, whenever possible, the quality of nets and insecticides using WHO specifications.

Ensure regular re-treatment of conventional nets already in use, preferably providing
treatment free and, once available, use the new long-lasting dipping treatment kits.

Treated sheets and blankets are easy to distribute and effective. In this case,
only permethrin (25:75 cis:trans isomeric ratio) EC or etofenprox EW should
be used, at a dose of 1 g/m?2. Other pyrethroids are not recommended for this type
of application for safety reasons and because of possible skin irritation. Treat-
ment can be made by classical dipping or by spraying sheets and blankets laid
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on the ground, using either a pressurized hand sprayer or a backpack motor-
ized one. The safety of such treatment is well established, and millions of mil-
itary uniforms are treated every year with permethrin.

Although shown to be effective in a specific epidemiological situation
(Afghanistan), the use of treated sheets and blankets against malaria vectors
requires more study in Africa. Since it is always risky to introduce new
interventions in emergency situations without previous testing, this
intervention is only recommended as a temporary measure or to supplement
other well established methods. Insecticide-sprayed tents for “transit”
buildings, temporary treatment facilities, and family shelters have not been
tested outside Asia. A new technology is under development, based on the
incorporation of insecticide into plastic sheeting and tarpaulins used in refugee
settings. Instead of being sprayed in situ, insecticide is incorporated within
polymer used to produce the plastic sheet and is released over time to the
surface of the sheeting. The use of long-lasting insecticide-treated plastic
sheeting is promising and undergoing field trials in countries including Angola,
Liberia, Pakistan and Sierra Leone.

Personal hygiene. Daily bathing, washing of hands after using the latrine,
regular washing of clothes, and good food and water storage practices can
prevent the spread of fly-borne diseases.

Insect repellents and clothing. Biting by mosquitoes, flies and ticks can be
reduced by wearing long-sleeved shirts and long trousers, and by using insect
repellents. Insect repellents can include traditional repellent mixtures,
mosquito coils or commercially produced products. These should be used
during the biting hours when the species of mosquito is active. Wearing shoes
can prevent infestation with jiggers. Permethrin-treated outer clothing worn
in the evening or in bed is effective in south Asia but needs testing in highly
endemic African conditions.

Dusting powder. Appropriate dusting powders can be used in the treatment of
flea and louse infestations. It is important that the powder is applied correctly
and that it covers the undergarments and the inner seams of clothing.

Environmental control

Environmental control strategies aim to minimize the spread of disease by
reducing the number of vector breeding sites. Some of the most important
measures, namely the provision of clean water, the provision and maintenance
of sanitary latrines and the efficient and safe disposal of waste, are described
earlier in this manual.

Drainage of clean water around water tap stands and rainwater drains is a
further important measure in the environmental control of disease vectors.
This may include the drainage of ponds, although this may not be acceptable if
the water is used for washing
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Larvicides destroy the larvae of mosquitoes before they mature into adults.
Larvicides may be applied via hand-carried, vehicle-mounted or aerial
equipment. The larvicide is added to water at sites that are recognized breeding
grounds, such as ponds or water jars, in areas where the breeding sites are
limited in number. This is only a temporary solution, however, as larviciding is
generally not cost-effective, especially against An. gambiae, the main vector in
Africa. The multiplicity of An. gambiae breeding sites is such that larviciding is
almost impracticable. In addition, the efficacy of larvicides is very short (less
than a week) and treatment thus requires to be repeated at weekly intervals.

Larviciding can also be used for well-localized and accessible breeding sites of
An. funestus (permanent swamps with covering vegetation) around camps and
residential areas, but as a complement to other methods. In this case, Bacillus
thuringiensis israelensis (Bti) and temephos (Abate) would be the preferred
larvicide. Another problem with larviciding is that, even more than for other
interventions, the necessary technical expertise and capacity should be
available for planning and implementation.

Longer-term measures, such as land drainage or filling, should be planned and
implemented to avoid future spraying.
Campsite and shelter design and layout

Site selection is discussed in detail in Section 2.1.1. It is important to reiterate
the importance of avoiding areas that are associated with increased incidence
of malaria, onchocerciasis (river blindness), schistosomiasis (bilharziasis), tick
fevers and African trypanosomiasis (sleeping sickness).

The following are important aspects of shelter construction.

* Ideally shelters should be of adequate size and spaced sufficiently apart to
prevent the spread of communicable diseases.

* The walls should allow residual spraying against biting insects.

* Cracks and crevices should be filled, as they are perfect breeding grounds
and habitats for certain vectors.

* Openings in houses should never be sited downwind, as this increases the
ability of the vector to reach its host.
Community awareness and health education

Community participation in a vector control programme is essential for its
success.

It allows the implementing agency to develop an awareness of community
practices that prevent or encourage the spread of disease.

* Both the community and the vector control team can develop strategies that
can be implemented with some degree of success.

* Information on the spread of disease can be disseminated in a culturally
sensitive manner.
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243

Rodents and their control

Rodents are disease vectors, reservoir hosts and pests in emergency situations.
The main problems associated with rodents are disease transmission,
consumption and spoiling of food, damage to stored products, damage to
electrical systems, destruction of vegetable gardens, and biting and disturbing

people while they sleep (see Table 2.24).

Table 2.24 Diseases spread by rodents and their treatment and prevention

Role Mode of Morbidity and | Treatment | Prevention
transmission mortality when
untreated
As avector |Rodent urine Low case-fatality | Antimicrobial | Rodent-proofing
of disease rates of food stores and
containers
Good environmental
and personal
hygiene (e.g.
washing of food
before eating and
storing of cooked
food in sealed
containers
Removal of pools
of standing water
Rodenturine  [Lassafever |15-50% case- |Antiviral drug
and saliva fatality rate therapy
Food contami-
nated with
rodent body
fluids
Food contami- 2-3% case- Rehydration
nated with fatality among | Antimicrobial
rodent body hospital cases  |in selected
fluids cases
Consumption of | Toxoplasmosis | Non-fatal but Drug therapy
rodent meat recurrent
As a disease |Fleas and mites — see Section
reservoir 2.4.1 on diseases
and host to
parasite
vectors

Ticks Tularaemia

Low case-fatality
rates

Antimicrobial

15-20% case-
fatality rate

Antimicrobial
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The elimination of rodents is difficult, particularly in densely crowded camps
and in villages or towns, but the rodent population should be kept to a minimum.
Rodent control should include safe and regular garbage disposal, trapping,
poisoning in selected circumstances, rodent proofing of stores and careful
storage of food.

The control of rodents demands an awareness of the behaviour of the types of
rodent found in the area. For example, brown rats tend to display neophobia
(fear of new objects) and therefore to avoid newly placed traps, bait points, etc.
House mice do not show this type of behaviour. Mastomys rats (the vectors of
Lassa fever) tend to avoid brown and black rats and are therefore not usually
found in large numbers in urban environments where the latter are common.

Staff undertaking rodent control programmes must be properly trained and
given proper protective clothing.

Public awareness campaigns should be undertaken to inform people on how

to control rodents and how to detect evidence of increasing rodent infestation.

Garbage disposal

This is discussed in Section 2.3.

Trapping

* Large numbers of traps should be used.

» There are various types of rodent trap; locally available traps may be more
suitable for use by the staff and community than imported equipment.

* The bait must be soft; a banana is ideal for attracting rodents.

* Any rodents caught alive must be killed immediately and carcasses burnt.

» Traps must be checked and reset daily.

* Traps must be placed close to areas where rodents seek food, such as food
stores and drains, or next to walls or coverings where they tend to move.

* Traps should be used with care in dwellings. Snap traps have strong springs
that can damage children’s fingers. The action of certain types of trap (e.g.
snap traps) can cause the explosive expulsion of bodily fluids, which can be
dangerous in the case of certain diseases (e.g. Lassa fever) that are spread
in rodent excreta.

Poisoning

» Poisons must be used only in secure areas, such as stores, since there is a
danger of children eating the poison or families eating poisoned rodents to
supplement their diet.

* Ifrodenticides are used, the community must be informed and warned not
to consume rodents.

* The best rodenticides are the second-generation anticoagulants (e.g.
difenacoum, brodifacoum), which can kill rodents after only a single meal.
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Those used should contain Bitrex, which makes the poison too bitter for
human consumption.

Acute poisons such as red phosphorus and cyanide should never be used.

Rodenticides based on pathogens such as Salmonella are ineffective and
dangerous to humans.

Rodenticides based on reproductive hormones are not effective.

Poisoning programmes should always be preceded by the use of insecticides
to treat runs and burrows to kill fleas, which would otherwise leave their
rodent hosts and attack humans.

Poisoning campaigns are not effective on their own in the long term. Other
rodent control measures, such as removal of rubbish and improvement of
food stores, should always be part of control programmes.

If rubbish has accumulated and rodent populations have built up, a
rodenticide programme should always precede the removal of rubbish,
otherwise the rodents will tend to move into dwellings and worsen the
health problem.

Making buildings rat-proof

All doors should be as tight-fitting as possible and should have a galvanized
steel strip at least 30 cm deep attached to the bottom to prevent rodent
access. Gaps under doors should be reduced to a few millimetres by careful
placement of this metal strip.

All holes in walls should be filled.

Any drainpipes should be fitted with rat guards.

Wiring entering buildings should be fitted with rat guards.
All windows should be covered with 6-mm chicken wire.
Vegetation should be cleared from around buildings.
Overhanging vegetation should be removed.

Stores must have pallets or shelves for storage purposes.

All opened food must be stored in airtight containers (preferably metal or
metal covered).

Food storage guidelines

All foodstuffs must be stored on pallets or on shelves off the floor at a
minimum height of 45 cm to minimize damage by water or rodents. No pallets
should be against the wall as this makes cleaning very difficult.

Pallets should be arranged in stacks not more than four pallets square, with
at least 60 cm between stacks to allow access for cleaning.

Empty sacks must be stored on pallets and not against wall in piles.
Opened food must be placed in airtight metal bins.
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e The store must be well lit and well ventilated.
* The store must be cleaned daily.

» Food in dwellings should be subject to the same careful storage as that in
main stores. If possible it should be stored in rodent-proof (metal or well made
wooden) bins, which should be inspected regularly for signs of rodent attack.

2.4.4  Monitoring and evaluation of vector control
Successful baseline information has been collected when:
* the vectors prevalent in the area have been identified,

» the types and incidence of disease caused by these vectors have been
ascertained,

* the factors that assist in successful reproduction have been identified,

* breeding and resting behaviour of the vector(s) have been identified,

* suitable control measures have been determined.

Some control measures require their implementation by individuals or family

units themselves. The indicators for measuring the coverage of such a pro-
gramme are:

 the percentage of the population that received the relevant information/
education,

 the percentage of the population that implemented the information,

 the percentage reduction or rise in the disease (entomological evaluation
can be implemented and analysed only by specialists).

Chemical control measures are usually implemented by specially trained staff.

Some indicators of the coverage of such a programme are:

* the percentage of the target area covered with the intervention,

» the supply and safe application of the chemical according to WHO and
manufacturer’s guidelines,

* the percentage reduction or rise in the vector population.

The major indicators for measuring an effective programme are when:

* suitable control measures are properly implemented and used,

* control measures are successful in reducing incidence of disease (same as
above regarding entomological evaluation),

* control measures can be sustained by the population.

2.4.5  Further reading
Equipment for vector control, 3rd ed. Geneva, World Health Organization, 1990.

Kidd H, James JR. Pesticide index: an index of chemical, common and trade
names of pesticides and related crop-protection products, 2nd ed. Cambridge,
Royal Society of Chemistry, 1991.



64 « Communicable disease control in emergencies — A field manual

Thomson MC. Disease prevention through vector control: guidelines for relief
organizations. Oxford, Oxfam, 1995 (Oxfam Practical Health Guide No. 10).

Vector and pest control in refugee situations. Geneva, Office of the United Nations
High Commissioner for Refugees, 1995.

Vector control: methods for use by individuals and communities. Geneva, World
Health Organization, 1997.

2.5 Food and nutrition

Food shortages and malnutrition are common features of emergency situations.
Ensuring that the food and nutritional needs of an emergency-affected
population are met is often the principal component of the humanitarian
response to an emergency. When the nutritional needs of a population are not
met, this may result in protein—energy malnutrition and micronutrient
deficiencies such as iron-deficiency anaemia, pellagra, scurvy and vitamin A
deficiency. There is also a marked increase in the incidence of communicable
diseases, especially among vulnerable groups such as infants and young
children, and these contribute further to the deterioration of their nutritional
status.

The objective of this section is to present a brief overview on the nutritional
requirements of populations in emergency situations, nutrition interventions,
the link between malnutrition and communicable diseases, and the prevention
and control of malnutrition.

The nutritional requirements of a population must be assessed to:

¢ identify the nutritional needs of individuals, families, vulnerable groups and
populations as a whole,

* monitor the adequacy of nutritional intake in these groups,

 ensure that adequate quantities of safe food and appropriate food commodi-
ties are procured for general rations and selective feeding programmes.

Mean daily per capita requirements are influenced by a number of population
and environmental factors, including the following, which should be assessed
and taken into account to ensure that energy and protein requirements can
be met:

 the age and sex composition of the population,

* mean adult heights and weights (men and women),
 physical activity levels,

¢ environmental temperatures,

¢ malnutrition and ill-health,

 food security.
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In the acute phase of an emergency, little may be known about the population
except the approximate numbers of affected persons. In this situation, an
estimated mean daily per capita requirement for a developing country is
2100 kcal,,!. The average safe protein intake per person per day is 46 g from a
mixed diet (cereal, pulses and vegetables).

2.5.1  Food requirements

The mean daily per capita energy requirements for some population groups
are described in Table 2.25. However, energy requirements will vary depending
on the weight, age, gender and physical activity of the individual.

Energy requirements increase during certain specific situations, such as:
* the second and third trimesters of pregnancy,
 lactation,

* infection (e.g. tuberculosis) and recovery from illness (for every 1 °C rise in
body temperature there is a 10% increase in energy requirements),

* cold temperatures (an increase of 100 kcal,, per person for every 5 °C below
20 °C),

* moderate or heavy labour.

Table 2.25 Energy requirements for emergency-affected populations
in developing countries

Age (years) Male (kcal,,)* Female (kcal,)* Male + female (kcal,)*

0-4 1320 1250 1290
5-9 1980 1730 1860
10-14 2370 2040 2210
15-19 2700 2120 2420
20-59° 2460 1990 2230
60+° 2010 1780 1890

Pregnant 285 (extra) 285 (extra)

Lactating 500 (extra) 500 (extra)
Whole population 2250 1910 2080

¢ 1keal,= 418K
b Adult weight: males 60 kg, females 52 kg.

The figures given here for energy requirements are for “light” activity levels. Adjustments need to be made for moderate
and heavy activity and environmental temperatures.

Source: The Management of nutrition in major emergencies. Geneva, World Health Organization, 2000.

1 kcalth = 4.18 kJ
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Table 2.26 summarizes the main daily requirements used to calculate the
average content of emergency rations.

Table 2.26 Some important nutritional requirements

Food type Quantity
Energy The mean energy requirement is 2100 kcal,, per person per day
Fat/oil 17-20% of the energy should be in the form of edible fats or oils
Protein 10—12% of the energy should be in the form of protein
Recommended daily protein intake: 46 g from an average mixed diet of
cereals, pulses and vegetables

2.5.2  Classification of malnutrition

The impact of food shortages on the health of a population generally becomes
apparent through signs of protein-energy malnutrition (PEM), but it should be
kept in mind that micronutrient deficiencies are often present as well. In some
emergencies, micronutrient deficiencies owing to the poor quality of accessible
food items can reach epidemic proportions (e.g. the scurvy epidemic among
isolated populations in Afghanistan).

The most reliable indication of acute malnutrition is wasting (low weight-for-
height) in children aged 6 to 59 months. The severity of PEM in a given individual
is thus reflected by the deviation of his/her weight from normal reference weight-
for-height values. This can be expressed by either the standard deviation score
(Z score), the percentage of the median value, or the percentile.

Calculation of the SD score (Z score) of weight for height:
SD score = (observed value) — (median reference value)/standard deviation of reference population

Tables are available (Annex 3) that indicate normalized reference values of
weight-for-height together with the corresponding standard deviations, allowing
one to calculate the corresponding indices expressing weight-for-height
deviations. The presence of symmetrical oedema is another important sign of
severe malnutrition.

Stunting or chronic malnutrition (low height-for-age) — comparison of a child’s
height or length with the reference median height for children of the same age
and sex —is of limited value for nutritional screening or assessment surveys in
emergencies (except for chronic emergencies and for post-emergency
assessments). Stunting indicates a slowing in skeletal growth and, since linear
growth responds very slowly compared with weight, it tends to reflect long-
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standing nutritional inadequacy, repeated infections, and poor overall economic
and/or environmental conditions.

Table 2.27 summarizes cut-off values for SD scores, corresponding to standard
definitions of moderate and severe malnutrition. The terms “kwashiorkor” and
“marasmus” have been omitted to avoid confusion. The clinical syndrome of
kwashiorkor includes other features than symmetrical oedema. Severe wasting
here corresponds to marasmus (without oedema).

Table 2.27 Classification of malnutrition

Classification

Moderate malnutrition Severe malnutrition (type)-

Symmetrical oedema No Yes
(oedematous malnutrition)

Weight-for-height -3 < SD score < -2 SD score < —3

[70-79%] [<70%] (severe wasting)
Height-for-age -3 < SD-score < -2 SD score < —3

[85-89%] [<85%)] (severe stunting)

2 The diagnoses are not mutually exclusive.
b Percentage of the median WHO/National Centre for Health Statistics reference.

Source: Management of severe malnutrition: a manual for physicians and other senior health workers. Geneva,
World Health Organization, 1999.

Measurements of mid-upper arm circumference (MUAC) provide an
alternative means of nutritional screening of children between 6 months and 5
years of age. They are useful when resources are limited and where weight and
height measurements cannot be made; however, arm circumference
measurements can be inaccurate, measuring techniques are difficult to
standardize and results can vary widely, both between observers and even with
the same observer at different times.

Micronutrient deficiencies in an emergency situation are among the main causes
of long-lasting or permanent disability, and most of them are associated with an
increased risk of morbidity and mortality. It is useful to distinguish between the
deficiencies that are common to many populations particularly in developing
countries, such as iron, iodine and vitamin A deficiencies, and those that are
specifically seen in emergencies, such as thiamine, niacin and vitamin C
deficiencies, which must be looked for systematically.
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2.5.3  Infection, immunity and nutritional status

The combination of malnutrition and infection causes most of the preventable
deaths in emergency situations, particularly among young children. During
infection there is an increased need for energy and other nutrients. Malnutrition
and micronutrient deficiencies also affect immunity. As a result, people who are
malnourished and have compromised immunity are more likely to suffer from
diseases such as respiratory infections, tuberculosis, measles and diarrhoeal
diseases. Furthermore, in malnourished individuals, episodes of these diseases
are more frequent, more severe and prolonged. In addition to the effect of
nutrition on disease, the presence of disease leads to further malnutrition, as a
result of loss of appetite, fever, diarrhoea and vomiting, which affect nutrient
intake and cause malabsorption of nutrients and altered metabolism (see Fig.
2.1). One can conclude that malnutrition is not always simply a consequence of
inadequate food supplies but is also linked to repeated infections.

The mechanisms by which malnutrition increases susceptibility to and severity
of infection depends on the specific disease. The severity of diarrhoea may be
increased in malnourished children because of destruction of the intestinal villi,
increased secretion of fluids when pathogens enter the bowel or reduced acidity
in the stomach, which prevents the destruction of ingested pathogens. Measles
infection damages the immune system and this is exacerbated by vitamin A
deficiency. Respiratory infections are thought to have an indirect effect on
nutritional status through fever and loss of appetite.

/-H Inadequate dietary intake

Appetite loss Weight loss
Nutrient loss < p | Faltering growth
Malabsorption Lowered immunity
Altered metabolism Mucosal damage
&— Increase in infectious disease:

* incidence /

* severity

e duration

Figure 2.1 Malnutrition-infection cycle

Given the strong synergy between nutritional status and morbidity status, and
in order to assess and address all the causes of malnutrition in a population, it
is important to link nutritional data collected from surveys and nutritional
surveillance systems with data on communicable diseases.
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2.5.4  Emergency feeding programme strategies

Nutrition interventions: definitions

In emergency situations, the aim should be to ensure that the food needs of the
population are met through the provision of an adequate general ration. In
certain situations, however, there may be a need to provide additional food for a
period of time to specific groups who are already malnourished and/or are at
risk of becoming malnourished. It must be made very clear that selective feeding
is not designed to compensate for the inadequacy of general food rations.

There are two forms of selective feeding programme.

1. Supplementary feeding programmes (SFPs) provide nutritious food in
addition to the general ration. They aim to reduce the prevalence of
malnutrition and mortality among vulnerable groups and to prevent a
deterioration of nutritional status in those most at risk by meeting their
additional needs, focusing particularly on young children, pregnant women
and nursing mothers.

2. Therapeutic feeding programmes (TFPs) are used to rehabilitate severely
malnourished persons. The main aim is to reduce excess mortality. In most
emergency situations, the majority of those with severe wasting are infants
and young children. There have, however, been cases where large numbers
of adolescents and adults have become wasted. In such situations, separate
TFP facilities may be established for these groups.

The prevalence of malnutrition is defined as the percentage of the child population
(6 months to 5 years of age) who are below either the reference median weight-for-
height —2SD or 80% of the reference weight-for-height.

Prevalence information is best obtained from conducting a survey (see survey
sampling methods in Section 1.4) in children aged 6-59 months (65-100 cm).

Blanket supplementary feeding programmes should be needed only
temporarily when prevalence of malnutrition exceeds 15%, or 10% in the
presence of other aggravating factors (see footnote to Table 2.28 for a definition
of aggravating factors).

Targeted supplementary feeding (i.e. extra food given to selected individuals)
is indicated if the prevalence of malnutrition exceeds 10%, or 5% in the presence
of other aggravating factors (e.g. high mortality and/or epidemic infectious
diseases).
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Feeding programmes

General food
distribution

Selective
feeding programmes

Supplementary Therapeutic
feeding programmes feeding programmes
(SFPs) (TFPs)

Targeted supplementary Blanket supplementary
feeding programmes feeding programmes

Figure 2.2 Feeding programme strategy

Source: UNHCR/WFP Guidelines for selective feeding programmes in emergency situations. Geneva, United Nations High
Commissioner for Refugees, 1999.
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Indications for specific interventions

Table 2.28 provides guidelines for the implementation of selective feeding pro-
grammes. The types of selective feeding programme are shown in Table 2.29.

Table 2.28 Decision chart for the implementation of selective feeding

programmes?
Finding Action required
Food availability at household level below Unsatisfactory situation
2100 kcal per person per day Improve general rations until local food availability
and access can be made adequate
Malnutrition prevalence 15% or more Serious situation

or

10-14% with aggravating factors? * General rations (unless situation is limited to

vulnerable groups), plus:

— blanket supplementary feeding for all
members of vulnerable groups especially
children and pregnant and lactating women

— therapeutic feeding programmes for severely
malnourished individuals

Malnutrition prevalence 10-14% Risky situation
or . , * No general rations, but:
9-97% with aggravating factors — supplementary feeding targeted to individuals

identified as malnourished in vulnerable groups

— therapeutic feeding programmes for severely
malnourished individuals

Malnutrition prevalence under 10% Acceptable situation
with no aggravating factors * No need for population interventions

o Attention for malnourished individuals through
regular community services

2 This chart is for guidance only and should be adapted to local circumstances.
b Aggravating factors:
— general food ration below the mean energy requirement,
— crude mortality rate more than 1 per 10 000 per day,
— epidemic of measles or whooping cough,
— high incidence of respiratory or diarrhoeal diseases.
Source: The management of nutrition in major emergencies. Geneva, World Health Organization, 2000.
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Table 2.29 Types of selective feeding programme

Programme  |Objectives Criteria for selection and target group
Targeted Correct moderate malnutrition Children_under 5 years moderately
f:é‘é?lg've Prevent the moderately malnourished
& malnourished from becoming Malnourished individuals (based on weight-
programme severely malnourished for-height, MUAC or clinical signs): (1) older
Reduce mortality and morbidity risk children, 5 to 10 years; (2) adolescentsi
in children undg 5 years d (3) adults and elderly persons; (4) medical
Prouid | referrals
rovide nutritional support to
selected pregnant and lactating Selected pregnant women from date of
women confirmed pregnancy and nursing mothers
. _ until 6 months after delivery, for instance
Provide follow-up services to using MUAC <22 cm as a cut-off indicator
those discharged from therapeutic | for pregnant women
feeding programmes Referrals from therapeutic feeding
programmes
Blanket Prevent deterioration of All children under 3 or under 5 years
fselz;tlve nutritional situation All pregnant women (from date of confirmed
eeding Reduce prevalence of acute pregnancy); nursing mothers (until maximum
programme malnutrition in children under 6 months after delivery)
S years Other at-risk groups
Ensure safety net measures
Reduce mortality and
morbidity risk
Therapeutic Provide medical/nutritional Children under 5 years severely malnourished
feeding treatment for the severely Severely malnourished children older than
programme malnourished

5 years, adolescents and adults admitted,
based on available weight-for-height
standards or presence of oedema

Low-birth-weight babies

Orphans < 1 year (only when traditional care
practices inadequate)

Mothers of children younger than one year with
breastfeeding failure (only in exceptional cases
where relactation through counselling and
traditional alternative feeding has failed)

Source: UNHCR/WFP Guidelines for selective feeding programmes in emergency situations. Geneva, United Nations High
Commissioner for Refugees, 1999.
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2.5.5  Food safety: prevention of infection in food preparation

Food is an important vector of pathogens and there is a risk of diarrhoeal
disease epidemics when basic food safety principles are not followed. It is
estimated that 70% of diarrhoeal episodes in children under the age of 5 years
are due to the consumption of contaminated food. There are a number of
routine practices that should be adhered to when preparing food, in both the
household and in health facilities.

Ensure an adequate water supply.

When preparing food or washing utensils, use a chlorinated water supply.
Store food in sealed containers.

Ensure that food is covered during cooking and prior to serving.

Ensure that cooked food is consumed once prepared.

Cover food when served, if left unattended.

Place hand-washing facilities outside latrines, living areas and kitchens.
Ensure that people use them.

Ensure an adequate number of sanitary latrines and that they are maintained
and used.

All areas in a feeding centre must be cleaned daily using chlorine as a
disinfectant.

Cover water containers at all times.
Ensure that water is taken either from a tap or from a clean container.
Dispose of garbage safely.

2.5.6  Further reading

Caring for the nutritionally vulnerable during emergencies: report of a joint WHO/
UNHCR consultation. Geneva, World Health Organization, 1999 (document
WHO/NHD/99.8).

Field guide on rapid nutritional assessment in emergencies. Alexandria, WHO
Regional Office for the Eastern Mediterranean, 1995.

Food and nutrition handbook. Rome, World Food Programme, 2000.

Guiding principles for feeding infants and young children during emergencies.
Geneva, World Health Organization, 1999 (document WHO/NHD/99.10).

Handbook for emergencies, 2nd ed. Geneva, United Nations High Commissioner
for Refugees, 1999.

Management of severe malnutrition: a manual for physicians and other senior
health workers. Geneva, World Health Organization, 1999.

The management of nutrition in major emergencies. Geneva, World Health
Organization, 2000.
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Nutritional guidelines. Paris, Médecins Sans Frontiéres, 1995.

Pellagra and its prevention and control in major emergencies. Geneva, World Health
Organization, 2000 (document WHO/NHD/00.10).

Scurvy and its prevention and control in major emergencies. Geneva, World Health
Organization, 1999 (document WHO/NHD/99.11).

Thiamine deficiency and its prevention and control in major emergencies. Geneva,
World Health Organization, 1999. (document WHO/NHD/99.13).

UNHCR/WFP Guidelines for selective feeding programmes in emergency situations.
Geneva, United Nations High Commissioner for Refugees, 1999.

2.6 Vaccination

The major vaccines used in emergency situations are those against measles,
meningococcal meningitis and yellow fever. Measles vaccination is one of the
highest priorities in the acute phase of an emergency if vaccine coverage rates
in the affected population are below 90%. The main objective of a measles
vaccination programme is to prevent an outbreak of measles with the high
mortality rates often associated with this disease in emergency situations. In
this way, the measles vaccine provides one of the most cost-effective public
health tools.

The use of cholera vaccine is recommended only in stable post-emergency
situations. Once the acute phase of the emergency is over, plans should also
begin to re-establish the Expanded Programme on Immunization (EPI) to
routinely immunize children against tetanus, diphtheria, polio and tuberculosis.
This should be integrated with the national EPI programme using national
vaccination policies, and it is important to involve the national EPI programme
from the start of any plan or activity.

The organization of a vaccination campaign requires good management ability
and technical knowledge. Responsibilities for each component of the
vaccination programme need to be explicitly assigned to agencies and persons
by the health coordination agency. The national EPI of the host country should
be involved from the outset. National guidelines regarding vaccination should
be applied in emergency situations as soon as possible.
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2.6.1  Planning and organization of an vaccination campaign

The key steps in the planning of an vaccination campaign are outlined in
Table 2.30.

Table 2.30 Key steps in the planning of an vaccination campaign

1. Identify target population: age group; numbers.

2. Obtain map of site: health facilities; roads; access; market places; schools.

3. Plan vaccination strategies: mass vaccination campaigns vs. routine vaccination; selective vs.
non-selective vaccination.

4. Define needs: number of vaccine doses; cold chain equipment; other supplies (auto-destruct syringes,
safety boxes, monitoring forms, vaccination cards, tally sheets); staff.

5. Implement vaccination campaign: safety of injection; safe disposal of injection material record keeping;
individual vaccination cards; other activities (e.g. nutritional supplementation and vitamin A, treatment
of complications); health education and social promotion materials.

6. Evaluate: coverage percentage vaccinated among estimated target population); incidence of side-effects
(post-vaccination surveillance).

Mass vaccination strategies

To implement a mass vaccination campaign in emergencies, there are two main

strategies.

1. Vaccination can be carried out at the screening centre on arrival at a camp.
This is possible when the screening facility has been set up and the influx of
refugees is steady and moderate.

2. Vaccination sites can be set up in different sections of the target area and
mass vaccination carried out by outreach teams. This is necessary when the
population has already settled at a site or the influx has been too rapid to
organize a screening facility.

Routine vaccination strategies

In the case of measles, once the target population has been immunized in the

mass campaign, measles vaccination must become part of health care

activities. Ongoing vaccination is required to cover:

¢ children who might have missed the initial vaccination campaign,

 children vaccinated at the age of 6-9 months who must receive a second
dose of the vaccine at 9 months,

* new groups of children reaching the age of 6 months.

Vaccination may be selective, whereby the vaccination status of the child is
checked on the basis of a vaccination card and the vaccine is given if there is no
evidence of previous vaccination. In non-selective vaccination, vaccination
status is not checked and all children are immunized regardless of their
immune status. A second dose of measles vaccine has no adverse effect. Non-
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selective vaccination is preferred in a mass campaign, as it is quicker and
leaves little chance for error.

Assessment of risk

The first activity is to assess the need for an vaccination campaign by:
 assessing the risk of an epidemic,

« identifying the size of the population at risk of the disease.

Data on background vaccination coverage in the emergency-affected population
should be sought from the Ministry of Health in the country of origin, WHO or
UNICEF If these data are not available, vaccine coverage rates can be assessed
by means of a survey using cluster-sampling methodology (see Section 1.4).
Perceptions of vaccination can be assessed through focus group discussions
with representative groups from the population and/or questions during the
vaccination survey.

Assessing logistic requirements

The number of vaccine doses required for a vaccination campaign is 135% of
the number in the target population. The same numbers of disposable needles
and syringes are also required. These vaccines will require refrigeration until
the time of administration; refrigerators and cold boxes are therefore required
to maintain the cold chain. Thermometers and temperature monitors are
required to ensure the cold chain has been maintained.

The vaccines, cold boxes and thermometers may be available from the Ministry
of Health, UNICEF or WHO; alternatively an agency may purchase vaccines
and equipment. Syringes and needles will normally also have to be purchased
and the cards and registers printed. Advice should be sought from the Ministry
of Health, UNICEF or WHO on standard cards and registers, since they may be
able to advise on the best printing company and lend registers and cards so
that the campaign can be started.

Needs in vaccines

Calculate number of doses based on size of target population, target coverage, proportion
of vaccine lost during mass campaign=15%, and reserves to be held=25%.

Total population: 50 000
Target population - e.g. 6 months to 15 years for measles (45% of total): 22 500
[Target population - e.g. 2 to 30 years for meningitis (70% of total): 35 000]

Coverage objective 100%: 22 500
Number of doses to administer : 22 500
Including expected loss of 15% 22 500/85% 26 470
Adding reserve of 25% 26 470x 125% 33088
To order: 34 000 doses

If 50 doses per vial, order 680 vials
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Needs in equipment

¢ Injection material:

One sterile needle for one sterile syringe; Sharps containers, trays, kidney dishes
depend on number of teams. Incinerators for destruction of used material is essential.
¢ Cold chain material:

— Transport material:
Cool boxes Electrolux type RCW 12 (3000 doses, 14 ice packs) or RCW 25
(7300 doses, 24 ice packs): transport of vaccines, refrigeration 5-7 days

Vaccine carriers (1.7 litres): transport of vaccines, refrigeration 18 hours
Ice packs: keep temperature down in cool boxes, vaccine carriers, vaccination table

— Cold storage equipment:

Refrigerators: storage of vaccines (50 000 doses in 22 litres)

Ice-liners: storage of vaccines when electricity not available 24 hours per day
Freezers: to make ice-packs

— Monitoring equipment:
Thermometers (monitor temperature in each appliance), refrigerator control sheet

(monitor temperature in refrigerator, monitoring sheet (indicate temperature of
refrigerature)

* Registration and logistic equipment:
Vaccination cards (individual), tally sheets. Ropes, tarpaulins, stationery, megaphones

Coordinated and consultative approach

A successful campaign will involve the community, the Ministry of Health,
UNICEF, WHO and other international and nongovernmental organizations in
the area. It is important to involve all of the stakeholders, as this will ensure
that everyone knows the purpose of the campaign, and which people need the
vaccine and why. Involvement of the community from the beginning is crucial,
and political and traditional leaders should be invited to all major planning
meetings. Smaller meetings can subsequently be held with different
associations or formal groups within the population, and used to establish
suitable times and places for the vaccination campaign. Community health
workers can counsel individual families on the importance of the vaccine in
question and reassure them about reactions to the vaccine.

Organization of sites

Vaccination sites must be located in such a way as to ensure easy access;
additional sites may be required for specific ethnic or other groups. Vaccination
campaign sites must be organized so that they are comfortable and operate
smoothly. The following are essential points in this respect.

* A waiting area should be provided, with protection against the sun and rain
and with seating arrangements and drinking-water. The seating should be
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organized on a “first come, first served” basis. The person(s) organizing this
area can ensure that this principle is maintained, and can also reiterate
information on the purpose of the vaccine and possible reactions to the
vaccine.

¢ The entrances and exits must be at different ends of the site.

* Aregistration point must be placed at the entrance next to the waiting area.
Here, the individual’s details are entered in the register and he or she is
given a card.

* The vaccine administration site is located after the registration point. Two
trained health personnel should be allocated to this area, one drawing up
the vaccine and the other injecting. There may be more than one vaccine
administration team.

¢ At the exit point, a supervisor must check that the individual has received
the card, is registered and has received the vaccine.

Staff training

All staff will need to be trained on the purpose of the vaccination campaign and
the technical issues pertinent to the specific vaccine(s). They will also need
training on crowd control and communication with the community. The staff
involved in the vaccination team will need training on safe injection techniques.

Monitoring coverage

Once the campaign is complete, it is necessary to assess vaccine coverage
among the population at risk. This means that every vaccination site and health
facility will submit the number of people immunized to a central location. These
numbers will be combined to give the total number immunized, and this
number will then be divided by the population at risk and multiplied by 100 to
provide the percentage of the population covered. These data will help
determine if the vaccine campaign is adequate to avert an epidemic, or to
prevent further spread if the epidemic has already started.

Coverage can be further validated through a vaccination survey using the EPI
30/7 cluster methodology (see Chapter 1 for details).

2.6.2  Safety of injections

To ensure the safety of injections, WHO and UNICEF have issued a joint policy
statement whereby the provision of sufficient quantities of auto-destruct
syringes (designed to make reuse impossible) and safety boxes is automatically
taken into account, together with high-quality vaccines, in the planning and
implementation of all mass vaccination campaigns.

Needles must not be recapped after use, but should be placed immediately into
a designated (puncture-resistant) container and disposed of by incineration as
soon as possible.
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Monitoring injection safety during the campaign

To evaluate injection safety, supervisors must be trained and relevant questions
included in their supervisory checklists during implementation and after the
campaign.

WHO defines a safe injection as one that:

* does no harm to the recipient,

* does not expose the health worker to avoidable risk,

* does not result in waste that puts other people at risk.

A non-sterile injection is usually caused by:

* reusable syringes that are not properly sterilized before use,
 disposable, one-time-only syringes that are used more than once,

* used syringes and needles that are not disposed of properly.

Unsafe injection practices can result in many complications, the most obvious
being abscesses at the site of skin penetration. In most countries, transmission
of blood-borne viruses is a less obvious but much more common and serious
problem. Hepatitis viruses B and C as well as HIV are the most common and
potentially fatal infectious agents that could be transmitted through unsafe
injections. Dried blood containing hepatitis B can be infective after one week.

The joint WHO/UNICEF statement states that each injection is to be given with
a sterile needle and a sterile syringe, and that single-use needles and syringes
must be safely stored and incinerated after use. For all mass campaigns that
use an injectable vaccine, auto-destruct syringes and safety boxes (in which
needles and syringes can be safely stored pending proper disposal) are
recommended. Donors are requested to “bundle” the supplies donated or
purchased (i.e. vaccine, auto-destruct syringes and safety boxes).

The person administering the vaccine should practise the following steps to
ensure a safe injection:

» Place the patient in a comfortable position; if the patient is a child ensure

that the parent/assistant has a firm but not painful grip on the child.

* Ensure that you choose the correct needle for the recipient’s age and the
injection route.

* Ensure the correct syringe according to dose.

* Ensure that both pieces of equipment are sterile.

* Check the expiry date of the vaccine.

* Ensure that the vaccine is diluted correctly.

e Draw up the correct dose.

» Expel excess air.

* Choose a safe injection site.

* Clean the injection site with an alcohol swab.

 Insert the needle at the correct angle for the recommended injection route.
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e Withdraw to ensure you are not in a blood vessel.

* Give the injection slowly.

» Dispose of equipment in a safety box and ensure proper disposal at the end
of the vaccination session.

2.6.3  Vaccine storage

There are several types of refrigerator and freezer available, powered by
kerosene, electricity, gas and solar energy. The instructions for installation and
maintenance that accompany the equipment should be followed. A dial
thermometer should be kept in both the refrigerator and the freezer to monitor
the temperature, which should be checked and recorded twice daily in a
register on the front of the apparatus. If the refrigerator temperature goes
below 0 °C or above 8 °C it needs to be readjusted. If the refrigerator breaks
down and the cold chain is disrupted, the vaccine in that refrigerator must be
discarded as its efficacy can no longer be guaranteed.

The refrigerator must be defrosted regularly. When this is done all vaccines
must be placed in a cold box. When vaccines are placed in a cold box for any
purpose, a thermometer should be put in the box with them and the
temperature monitored. There are two types of cold box available: the small
box allows vaccines to be stored for 24 hours, while the larger box stores
vaccines safely for up to 7 days.

2.6.4 Measles

Public health importance

Measles remains a major cause of childhood mortality in developing countries.
This disease is one of the most serious health problems encountered in
emergency situations and has been reported as a leading cause of mortality in
children in many recent emergencies. One of the important risk factors for
measles transmission is overcrowding. Common complications of measles
include malnutrition, diarrhoea and pneumonia; these can all lead to case-
fatality ratios of 10-30% among displaced populations.

Measles vaccination

Prevention of measles in emergency situations has two major components:
routine vaccination and measles outbreak response. The disease can be
prevented by the administration of measles vaccine. Some 95% of individuals
vaccinated when over 9 months old gain lifelong immunity.

Mass vaccination is a priority in emergency situations where people are
displaced, there is disruption of normal services, there are crowded or insani-
tary conditions and/or where there is widespread malnutrition, regardless of
whether a single case of measles has been reported or not. A measles
vaccination campaign should begin as soon as the necessary human resources,
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vaccine, cold chain equipment and other supplies are available. Measles
vaccination should not be delayed until other vaccines become available or until
cases of measles have been reported (if cases are reported the campaign
should begin within 72 hours of the first report). Vaccination is also a priority
in refugee populations from countries with high vaccination rates, as studies
have shown that large outbreaks of measles can occur even if vaccine coverage
exceeds 80%. It is important to remember that measles is a highly contagious
disease requiring 96% coverage for herd immunity to be established.

The presence of several cases of measles in an emergency setting does not
preclude a measles vaccination campaign. Even among individuals who have
already been exposed and are incubating the natural virus, measles vaccine,
if given within 3 days of infection, may provide protection or modify the clinical
severity of the illness. If cases of measles occur; isolation is not indicated and
children with measles participating in selective feeding programmes should
not be withdrawn.

The emergency-affected population must be vaccinated during the first days
of the emergency and all new arrivals should be vaccinated. The target age
group depends on the vaccine coverage in the country of origin of the affected
population. The optimal age group to vaccinate for measles is 6 months through
14 years of age if possible, with a minimum acceptable age range of 6 months
through 4 years of age. The target age group for vaccination must be chosen
based on vaccine availability, funding, human resources and local measles
epidemiology. A measles control plan should be developed and implemented
as rapidly as possible while ensuring high quality in coverage, cold chain/
logistics, and vaccination safety. Children aged between 6 and 9 months should
be revaccinated as soon as they reach 9 months of age.

* Measles vaccination should be accompanied by vitamin A distribution
in children aged 6 months to 5 years to decrease mortality and prevent
complications.

A pre-vaccination count of the target population should be conducted, but this
should not delay the start of the vaccination programme. In long-term refugee
health programmes, vaccination should be targeted at all children aged
between 9 months and 5 years.

If there is insufficient vaccine available to immunize the entire target

population, the following high-risk groups should be targeted (in order of

priority):

» undernourished or sick children aged 6 months to 12 years who are enrolled
in feeding centres or inpatient wards,

* all other children aged 6-23 months,

* all other children aged 24-59 months.
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Older children and adults may need to be immunized if surveillance data show
that these age groups are being affected during an outbreak. Table 2.31

summarizes the key points concerning measles vaccination and vaccines.

Malnutrition is not a contraindication for measles vaccination; on the contrary, it
should be considered a strong indication for vaccination. Similarly, fever, respiratory
tract infection and diarrhoea are not contraindications for measles vaccination.
Children with HIV infection or clinical AIDS should receive measles vaccine because
of the greater risk of severe measles in such cases.

Table 2.31

Measles vaccination recommendations

Age

In emergency situations, all children from 6 months to 14 years of age should
be immunized, with a minimum age range of 6 months to 4 years if resources
are limited. In stable situations, measles vaccine is usually given between 9
and 12 months of age as part of the routine EPI

Dosage

A'single dose of 0.5 ml

If the first dose is given at 6—8 months of age, a second dose must be given at
9 months of age.

More than one dose can be administered to an individual, as it does no harm
and can strengthen immunity; it is a waste of vaccine, however

Route

Subcutaneous injection, usually in the arm, using a new sterile disposable
needle (23 gauge) and syringe for each individual

Reactions

Some 5-15% of those vaccinated develop a fever and rash

Side-effects

A small number of cases of encephalitis have been reported

Contraindications

Pregnancy

Instructions for carers

The carer should be told that fever and rash may occur; it should be explained
that this is a very mild form of the disease and, unless the temperature is high,
there is no need for special action

Records

Each individual should receive a card stating the vaccine given and if a further
dose is required

The name, date of birth, sex and location of each vaccinated individual should
be recorded in an appropriate vaccine register

Storage

Measles vaccine is very sensitive to heat and should be stored at a temperature
of 2-8 °C (usually on the top shelf of the fridge or in a vaccine carrier)

Reconstitution

Reconstitute with the sterile water that accompanies the vaccine; follow the
instructions given on the vial, always check that the vaccine is within its expiry
date before reconstitution; unused reconstituted vaccines must be discarded
after 8 hours

Storage once
reconstituted

The reconstituted vaccine should be placed in the circular hollow of the ice-
pack in a shady place

The WHO/UNICEF global measles elimination strategy recommends that a second opportunity for measles revaccination
should be offered to all children from 9 months through 14 years, with a minimum interval of one month between the 2 doses.
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2.6.5 Meningococcal meningitis

Public health importance

The most common bacterial pathogen causing epidemic meningitis in most
countries is the meningococcus, Neisseria meningitidis. Meningococcal
meningitis is characterized by sudden onset with fever, intense headache, stiff
neck, occasional vomiting and irritability. A purpuric rash is a feature of
meningococcaemia. Epidemic meningitis has been recognized as serious public
health problem for almost 200 years. The main source of the infection is
nasopharyngeal carriers. The infection is usually transmitted from person to
person in aerosols in crowded places. Rural-to-urban migration and over-
crowding in poorly designed and constructed buildings in camps and slums can
contribute to transmission. The disease can be treated effectively with
appropriate antimicrobial and, with rapid treatment, the case-fatality in an
epidemic is usually between 5% and 15%.

Serogroup A and C meningococci are the main causes of epidemic meningitis.
In sub-Saharan Africa, serogroup A meningococcal disease is the most common
and can lead to periodic, large-scale epidemics during the hot and dry weather
in the “meningitis belt”. In East Africa, which is outside this belt, the epidemics
tend to occur during the cold and dry months. In 2000-2001, serogroup W135
meningococci were identified during outbreaks in Saudi Arabia, and are now
spreading in sub-Saharan Africa.

In stable populations, the epidemic threshold is generally an incidence of 15
cases per 100 000 inhabitants per week, in 1 week if the population is greater
than 30 000, and 5 cases in 1 week or doubling of the number of cases over a
3-week period if the population is less than 30 000. When the epidemic threshold
is reached, a mass vaccination campaign should be implemented in the at-risk
population (for more details see Section 4.2.2).

In emergency-affected populations, however, particularly in overcrowded
situations, the threshold for action is lower and the decision to implement a
vaccination campaign must be taken locally in consultation with the relevant
authorities, such as WHO or the Ministry of Health. Microbiological
confirmation should be sought as a matter of urgency, but this should not delay
the start of a vaccination campaign.

Meningitis vaccine

Meningococcal meningitis A and C can be prevented by vaccination. The
vaccine is effective within 8-14 days. Some 90% of recipients over 18-24 months
of age seroconvert and are protected against the disease. Vaccine-induced
immunity lasts about 5 years in adults and older children, while younger
children are protected for approximately 2 years. A quadrivalent vaccine is also
available for combined vaccination against serogroups A, C, Y and W135.
Vaccination recommendations for meningococcal meningitis are summarized
in Table 2.32.
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Table 2.32 Meningococcal meningitis vaccination recommendations

Age The group at highest risk of meningococcal meningitis is children aged 2—10 years;
this should be the priority group during vaccination campaigns

Dosage A single dose of 0.5 ml

Route Deep subcutaneous or deep intramuscular, using a new sterile disposable

needle and syringe for each individual; mixing the meningitis vaccine in the
same vial or syringe as live virus vaccines, such as measles, is not recommended

Side effects Up to 71% of the recipients will develop a mild local reaction at the injection
site; with current, highly purified vaccine preparations, fever is seen in less
than 2% of vaccinees

Contraindications Febrile illness, known hypersensitivity, pregnancy

Instructions for carers | The carer/recipient should be told to expect a fever and swelling around the
or recipients injection site; it should be explained that this is a very mild form of the disease,
but if the fever is high they should give paracetamol and return to the doctor

Records Ensure that the individual is given a record of the vaccine and also that the
vaccinators retain a record in a register

Storage Store at 2-8 °C; do not allow the vaccine to freeze

Reconstitution There is a specific diluent with each vial of vaccine, and this is the only diluent

to be used with the vaccine; read the vial and follow the instructions given,
always check that the vaccine is within its expiry date before reconstitution

Storage once Unused vaccine should be disposed of within 1 hour of reconstitution
reconstituted

2.6.6 Yellow fever

Public health importance

Yellow fever is a viral disease transmitted by mosquitoes and occurs primarily
in Africa and South America. There is no specific treatment, but supportive
therapy for patients should be provided. The overall case-fatality rate is less
than 5%, although the rate among patients with jaundice is 20-50%.

Yellow fever vaccine

Vaccination is the primary means of preventing yellow fever. The yellow fever
vaccine offers a high level of protection, with seroconversion rates of 95% or
higher for both adults and children. The duration of immunity is at least 10 years
and probably lifelong. The serological response to yellow fever vaccine is not
inhibited by simultaneous administration of BCG, diphtheria, pertussis, tetanus,
measles and poliomyelitis vaccines. Reactions to yellow fever vaccine are
generally mild. It can be given to asymptomatic patients infected with HIV, but
should not be given to symptomatic HIV-infected persons or other immuno-
suppressed individuals. For theoretical reasons, yellow fever vaccine is not
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routinely recommended for pregnant women; however, there is no evidence
that vaccination of a pregnant woman is associated with abnormal effects on
the fetus. In an outbreak, the risk of disease would outweigh the small
theoretical risk to the fetus from vaccination. Recommendations regarding
yellow fever vaccination are summarized in Table 2.33.

Table 2.33 Yellow fever vaccination recommendations

Age All individuals over 6 months of age and the members of a high-risk population
should receive the vaccine; in some countries the vaccine is part of the national
EPI programme and is given at the same time as measles vaccine

Dosage A single dose of 0.5 ml

Route Deep subcutaneous injection using a new sterile disposable needle (23 gauge)
and syringe for each individual

Side effects Some 5% of individuals develop a low-grade fever, headache or myalgia within
the first 10 days after vaccination

Immediate hypersensitivity reactions with rash, urticaria or asthma occur in less
than 1 per million individuals and usually among those with known egg allergy

Serious adverse reactions are extremely rare: 22 cases of encephalitis have
been reported to WHO since 1945, in relation to over 200 million doses of 17D
yellow fever vaccine given worldwide. Most of those affected were children
under 4 months of age

Contraindications Children under 6 months of age, pregnancy, and symptomatic HIV-infected
persons or other immunosuppressed individuals

Instructions for carers | The individual should be told that a low-grade fever, headache or myalgia may
or recipients occur within the first 10 days after vaccination, and that if any other condition
develops they should seek medical attention

Records Each individual should receive a certificate as a record of vaccination; each
individual’s name should be recorded in an appropriate vaccine register

Storage Live attenuated 17D yellow fever vaccine is heat-sensitive, and should be
transported and stored either frozen or at a temperature of 48 °C

Reconstitution Reconstitute with the diluent that accompanies the vaccine; follow the
instructions given on the vial; always check that the vaccine is within its expiry
date prior to reconstitution

Storage once Reconstituted vaccine is very unstable and should ideally be discarded within
reconstituted 1 hour, although it can last for 6 hours if kept cool
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2.6.7  Oral cholera vaccines

New generation orally administered cholera vaccines (OCV) have passed the
stage of research and development and two formulas are commercially
available. Currently, the main users of marketed OCV have been individual
travelers from industrialized countries who expect to be exposed temporarily
to the risk of cholera while traveling in endemic areas. Recently, there has been
renewed interest in using oral cholera vaccines in mass vaccination campaigns,
in conjunction with traditionally recommended control measures such as
provision of safe water and improved sanitation.

Several mass-vaccination campaigns using OCV have been performed with the
support of WHO. In 2000, the Federated States of Micronesia exposed to an
ongoing outbreak in Pohnpei Island decided on using the live-attenuated oral
cholera vaccine CVD 103-HgR to limit the spread of the outbreak. A retro-
spective analysis suggested that mass vaccination with OCVs can be a useful
adjunct tool for controlling outbreaks, particularly if implemented early and in
association with other standard control measures. Further, campaigns using
the recombinant killed whole cell oral cholera vaccine rBS-WC have been
conducted in Mozambique (2003/2004), Darfur (2004) and Sumatra (2005) to
protect at risk populations from potential cholera outbreaks. The experience
gained as a result from those interventions is encouraging. Big challenges
however remain with regard to risk assessment, identification of the target
population and logistics among others.

Currently, OCVs may prove useful in the stable phase of emergencies as well as
in endemic settings especially when given pre-emptively. Available data
indicates that current OCV are safe and offer good protection for an acceptable
period of time. The use of OCV should be through well designed demonstration
projects and should be complementary to existing cholera control strategies.
These demonstration projects should result in gaining evidence on when best
to use OCVs as an additional public health tool.

Traditional injectable cholera vaccines are considered insufficiently protective
and too reactogenic. Their use has never been recommended by WHO.

2.6.8  Further reading
WHO-UNICEF policy statement for mass immunization campaigns. Geneva,
World Health Organization, 1997 (document WHO/EPI/LHIS/97.04).
Measles

Conduite a tenir en cas d’épidémie de rougeole [Management of measles
epidemics]. Paris, Médecins Sans Frontiéres, 1996.

Toole MJ et al. Measles prevention and control in emergency settings. Bulletin of
the World Health Organization, 1989, 67:381-388.
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WHO-UNICEF joint statement on Reducing measles mortality in emergencies
World Health Organization, 2004 (document WHO/V&B/04.3).
Epidemic meningitis

Management of epidemic of meningococcal meningitis. Paris, Médecins Sans
Frontieres, 2004.

Control of epidemic meningococcal disease: WHO practical guidelines, 2nd ed.
Geneva, World Health Organization, 1998 (document WHO/EMC/BAC/98.3).

Detecting meningococcal meningitis epidemics in highly endemic African countries:
WHO recommendation. Weekly Epidemiological Record, 2000, 75(38):306-309.
Yellow fever

Adverse events following yellow fever vaccination. Weekly Epidemiological Record,
2001, 76:217-218.

District guidelines for yellow fever surveillance. Geneva, World Health Organization,
1998 (document WHO/EPI/GEN/98.09).

Robertson SE. The immunological basis for vaccination. Module 8: yellow fever.
Geneva, World Health Organization, 1993 (document WHO/EPI/GEN/93.18).

Robertson SE et al. Yellow fever: a decade of re-emergence. Journal of the American
Medical Association, 1996, 276:1157-1162.

Silva J et al. Vaccine safety: yellow fever vaccine. Report of the Technical Advisory
Group on Vaccine-Preventable Disease. Washington, DC, Pan American Health
Organization, 2000.

Yellow fever —Technical Consensus Meeting, Geneva, 2-3 March 1998. Geneva,
World Health Organization, 1998 (document WHO/EPI/GEN/98.08).
Oral cholera vaccines

Potential use of oral cholera vaccines in emergency situations. Report of a WHO
meeting, Geneva, Switzerland, 12—-13 May 1999. Geneva, World Health Organization,
1999 (document WHO/CDS/CSR/EDC/99.4 — www.who.int/topics/publications).

Cholera vaccines: A new public health tool? Report, 10-11 December 2002, Geneva,
Switzerland; WHO/CDS/CPE/ZFK/2004.5 (www.who.int/topics/publications).

Cholera vaccines: Published on 20 April 2001, Vol. 76, 16:117-124
(www.who.int/vaccines-documents/PP-WER/wer7616.pdf).

Calain P et al. Can oral cholera vaccination play a role in controlling a cholera
outbreak? Vaccine, 2004, 22:2444-2451.

Lucas ME et al. Effectiveness of mass oral cholera vaccination in Beira, Mozambique.
New England Journal of Medicine, 24 Feb. 2005; 352(8):757-767.

Update on cholera vaccines. Weekly epidemiological record, 2005, 80(31):265-268.
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2.1 Health education and community participation

Health education and community participation in interventions play a key role
in communicable disease prevention and control.

Some areas where health education and community participation can be
beneficial:

Improving recognition of severe disease by the population.
Improving health-seeking behaviour.

Promotion of early and appropriate use of ORS in treatment of diarrhoeal
disease.

Promotion of vector control programmes e.g. use of ITNs.

Promotion of hygiene/hand-washing for prevention of diarrhoeal disease.
Promotion of safe water use and storage.

Promotion of appropriate sanitation.

Promotion of environment management to prevent degradation and vector
reproduction.

Active case-finding in outbreaks.

Communicable disease surveillance system.

Data collection for mortality and population statistics.

Community mobilization for vaccination campaigns/vaccination.

Principles of effective community participation in emergencies:

Have knowledge of displaced or refugee, and host population communities:

- social structure,

— vulnerable groups,

— members of formal organizations,

- members of semi-formal organizations such as schools, faith-based
organizations, social organizations,

— community leaders or spokespeople,

— family/kin networks,

— roles within community,

— customs and practices, e.g. belief against giving water to sick children
(use of colouring to make water look like medicine to render it culturally
acceptable), use of chaddars as top-sheets for sleeping (can impregnate
with permethrin for prevention of mosquito bites).

Identify community concerns and priorities.

Use community members to collect data.

Involve community in implementation of activities, e.g. surveillance of deaths,

case-finding, health education, sanitation and environmental improvement.

Ensure effective communication between population, host communities,
government and agencies involved in response.
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Volunteer collaboration

Volunteer collaboration within a community enables participatory mapping of
priorities and needs, allows working with elders and leaders for advocacy and
support, identifies volunteers who can help in organizing the community to
address problems, and enables reporting information to the coordination body
or local district. Success depends on whether volunteers’ actions are
measurable and make a difference. Important questions to ask include: Are
there volunteers in each community? Are there enough volunteers to cover the
whole community? Do the volunteers know the community and how to
approach health topics? Do the volunteers know key messages for each health
problem? Do the volunteers know what information to collect in order to
measure effectiveness?

Volunteers should be from the community in which they work, even in
emergencies. They should work with their elders, leaders and local health staff
(health workers and traditional birth attendants). Volunteers should know the
traditional beliefs about diseases and know what priority health problems the
community wants to solve. They should also know what other groups are doing
in their community about priority health problems and know the families and
visit them regularly to provide key messages.

Volunteers are part-time and need to reorganize themselves in order to
accomplish their designated tasks. Community action where groups of
volunteers work at the same time on a project requires a leader to ensure
coordination.
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3. SURVEILLANCE

This chapter outlines the key steps in setting up and running a surveillance
system in an emergency.

3.1 General principles

Surveillance is the ongoing systematic collection, analysis and interpretation of
data in order to plan, implement and evaluate public health interventions.

A surveillance system should be simple, flexible, acceptable and situation-
specific. It should be established at the beginning of public health activities set
up in response to an emergency.

Public health surveillance classically comprises six core activities (detection,
registration, confirmation, reporting, analysis and feedback) that are made
possible through four support activities (communication, training, supervision
and resource provision).

- Data
Information
Messages

Registration Planned
r‘j (management-type)

Confirmation J (EIHDIE

. PUBLIC