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What chapters should you
read?
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Passive surveillance is a system in which veterinary authorities make no
active efforts to collect disease information; they just wait for disease
reports to come to them.

Passive reporting

Users of animal health
information
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Passive reporting systems are often not able to provide information on the
total amount of disease, because of under-reporting.
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Under-reporting
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Passive reporting systems usually cannot provide representative
information on the level of disease in the population, or the geographical
pattern of disease.  More reports may come from one part of the
population than another.
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Rates  are  measures of the
frequency of an event in a

population.
Proportions  are measured by

percentages.
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Passive disease reports are not reliable enough to be used to calculate
rates or proportions.
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Active surveillance uses structured disease surveys to collect high quality
disease information quickly and inexpensively.

Uses of passive reporting
systems

Limitations of passive reporting
systems

Requirements of active
surveillance
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A census examines every member of the population.  A survey examines
only a small part of the population.
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Census

Survey

Population

Units of interest
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A survey involves the examination of a small group (a sample) of elements
(or units of interest) drawn from all the elements of interest (the
population).
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Inference is the process of assuming that the disease status of the
population is similar to the disease status of the sample.
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Representative samples
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A representative sample is one which is similar to the population.
Inference is only valid when a representative sample has been chosen.
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Bias is the difference between the average estimate from a survey and the
real value in the population, caused by systematic error.
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Bias

Systematic error
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Random sampling means that every element (unit of interest) in the
population has the same probability of being selected in the sample.
Random sampling is the only way to reliably select a representative
sample.

Random sampling
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Surveys with large sample sizes produce more precise estimates.
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Sample size

Confidence interval
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A confidence interval indicates how confident we are that the estimate is
correct.  We can be 95% sure that the true population value lies within a
95% confidence interval.  The smaller the confidence interval, the better
the survey.
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Precision
Random error

Bias
Systematic error
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Prevalence is the number of sick animals at a single point in time as a
proportion of the total population at risk at that time.
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Incidence rate measures the number of new cases over a period of time
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Relationship between
incidence rate and prevalence
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Under certain specific conditions when prevalence is low (< 10%)
Prevalence � Incidence rate × Duration of disease

��������		-
!�
�����
��
������
������������*	����
������!��
�#	����!��


� $���
��� ��	�
�� �
���
�������� ��
�����
�"� � ���� �
����
��� 	
��� ��� ���
����
������/��
����#�	��22��
�����#�	�!�
��"���
��������
��������
����	���$�	
�
�
�������!�
��� �������	
���
���� ��������
���"� �����#	�$
��
������ ���
����
���������	���	��
�����/��
����#�	��22��
�����#�	�!�
�����!�����!�
��'
�	�/P"

%��
�#�


�
��
���	$��'����!�����������������!�
��	�����!�������������	�

#
	�����
	�#�	#���"�����������
����������
�������#������
��	!
���
���
���������������

�
#	
����
����
����	
���
�"�

��������		���
	���

���

��$
���

���
�#	��	
!���	��
����'�����
���

��#���
������
��������
�
����
�	�'�;
���
��

�'������
�	��������

��!���������
��
�D+.�"������
�!�������$
���

����$�	��

�!
����������
	��"������$���	�

	�

����	������ ����� ��� !�
���	� ���� #	��	
!� ��� ���� ��� ��� ��� 
����$�
�� ���
��=����$��"��������
��������������������	��������#	�$
��
����	��
����
��
	
���
��
�!�
��	�"

�
� ������)
!#��'� ����
�!���� ����#	��	
!���� ����
��	�� ��
��
���

�!
��� �
� ���
���
�	�� 
	�� #	�������� 
�
�
��� �
������
� ����� D+."� � ����� ��� 
����$��� ��	����
$
���

���
����#	�$����#	������$��

��������"������$���	�

	��
����	���������������
�
���������!�
��	�����
����������#	��	
!��������#	�$
��
������

�!
��������#	������$�


������������D+."���
���
�����
�!�
��	���������#	�#�	���
����

�!
���$
���

���'
������������������

�����,
�������#	�#�	���
���
����	���
������
����$
���

���"������

���������!�����$
��
���������!��
��������������
�	

������#	����!�������$
���

���

#	��	
!����	��)
!#��'�����$
���

���
���$�	
����	�#��	�$
���
���

���
��	������
�
�
�������������)#�	����	��

���$��$
���
��"����������#	�$
��
������$�	������'����!�

����
�
!����

�!
���
	��#	�������'�

�����	����������$�	����������	�
,�����D+."��������
#	�$
��
������#	������$��

���������������'����	��
	��!

��

�!
�����
��
	�������#�����
����
������
'�

������#	��	
!����
�����	,�
��#	�#�	��"����������	���	����
�����



���

����	$�������
����'�#����

������
��'���������
��������

�������
������

������
��$���'��������	!�
������#	�$
��
������

�!
��������#	������$��

����������	������D+."

��������		��
��
��
������#	�$������)
!#��'�������	$��������
�������

�
����	�������


�����"��4
���

���'�5�P����

�!
����
$��#	������$��

������
���	��� ��� D+."� � ���� 
����	������ ��
������ ��
�� ���� #	��	
!� ��� 
��� ���
��!#��������������$�'����� ���!
,�
�� ���
����

��#	��	���'� 

��������� ��
��
��
��� ���� #	��	
!� 
�� ��� ��"� � �
� �	��	� ��� 
����$�� �������$�� ��
�	��'� 

	����

���	�

��
���
��
�����
����
��������������#���!!�
��
���
�

�
���	��

���
������
�	�������	���������
�
�������	�
�����
�	���"�����#
	�
��������#	�����'�
�
�������	�
�����
�	�'�.���
���

�'���
������
���!��
	
��	$��'�

��	�#�	�������	��������������;
���
��

��
����	�����"��.���
���

�

Features of incidence rate and
prevalence surveys
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Antibodies from vaccination
and antibodies from natural

infection
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It is usually easier (requires a smaller sample size) to measure the level
of disease using a seroprevalence survey than a clinical prevalence
survey.
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The sensitivity of a test is the proportion of truly diseased animals in the
population which is correctly identified as diseased by the test.

The specificity of a test is the proportion of truly non-diseased animals in
the population which is correctly identified as non-diseased by the test.

Calculating sensitivity and
specificity

Test sensitivity

Test specificity
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What will the information
be used for?

Prevalence Survey
Economic Analysis

Prevalence Survey
Incidence Survey

Passive Surveillance

Passive Surveillance

Freedom from Disease

Prevalence Survey
Incidence Survey

Prevalence Survey
Incidence Survey

Passive Surveillance

Livestock Census
Prevalence Survey
Economic Analysis

Should I use a prevalence
or incidence survey?

Plan a disease control program

Set priorities for spending on animal disease problems

Provide disease status reports for OIE

Provide disease reports for neighbouring countries

Demonstrate disease status to trading partners

Determine the geographical spread of disease

Respond to disease outbreaks

Plan animal health service spending and distribution

Monitor the progress of a disease control program

Monitor changes in the level of important diseases over time

Freedom from DiseaseConfirm the completion of a disease eradication program

How should I collect animal health information?

Prevalence Survey
Incidence Survey

Economic Analysis
Animal Owner Priorities

Page 29
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Haphazard sampling

Convenience sampling

Sampling

Purposive sampling

Problems with non-probability
sampling
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Non-probability sampling techniques are unable to reliably select a
representative sample.  The results from surveys using non-probability
sampling are likely to be biased.
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On average, random sampling produces representative samples.
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Simple random sampling
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When random sampling is used, we can calculate how reliable an estimate
is.
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Blank cards for random
sampling

Random numbers
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Selecting a random sample

Problem with physical
randomisation
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Using a random number table
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Random number table

42539 77686 66524 27792 02474 57058
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Sampling without replacement

Sampling with replacement
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Sampling interval

Reasons for stratification



05� � � 
 # � � 	 � 1 7 � ( 
!# � � 
 �

��������		����	$��������
��������������!
�������#	�$
��
�������
����*��	
�
������#
	
�������
��
����'��
�
����
�	���������$�	
�������	�
�����!
����L�
��
*�I�
���������

����!���'�I�
��3������

���	��'�

��I�
����������

�
����"� � ���� �
����� $����	�� ��	� ���� ����
��� 
	�� ��,���� ��� ��� !���� !�	�
��!!�
��
���������

����!���#
	������������
�	���I�
�������

��
����
����	�����L�
��"� ���

���

����	$�������� ��
��
� �������$
	�
������� �
����
#	�$
��
����	�!��
��
	�
����

����	"��(�	
�����
���
�������!
����L�
��!�

�
����
��
������
����	�����#
	
�����	$����
	����
������'��
���
��
���L�
�"���

I�
���'�
��
���	!��������#	�$
��
��������,�������������
�'�������
����
#	�$
��
��������,�����
���������	�����L�
��"���
��
�����	$��'�����$
	�
������
���!��������"� �%��
�����	���������� ������	�����	$����
	����!��
��'����
�$�	
���$
	�
��������������	��������������'��������#	������
�����	�
��	"

���
����$�������#	������
'�����
�!��������
$������

�!
��������
��
�����	
��!�
�
��!��
	�
��#�������������	��#�������������
	
���	�������
�>������
'�

����	�

�!
����
����
�����	�
�����	
�
�������
�������	�
���	�!��
�������	�
��#������������������
*��	
��!
$
	�
������'�

�������������
*��	
��!�$
	�
�������"��3���	��
���	$������	
	����,
��
�
�����
�������������	������
����������
	
���	�������
�����#�#��
���
�����
��	������'
�������!
�� ,
��� ��
�� ���� ��
	
���	������ ��� ��
,��� ��� ��!�� ����	� �
���	� ��
� ��	
�)
!#��'����!
����L�
��"��(�	
�����
���
�������
���	���������	���	�����#�����
�	�
������
#	������
����������	$��"



( � 	 $ � � � � � � � � � ) � � � � � � � � � � 0 G

Examples of
Non-Probability Sampling

Examples of
Probability Sampling

First five pigs selected Small pigs selected
for ease

Random numbers
used to select pigs

Second pig selected
with random number,
then every fourth pig
selected
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Cumulative total

Manual PPS sampling
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A good sampling frame

Sampling frame



/2� � � 
 # � � 	 � 1 7 � ( 
!# � � 
 �

����� ��L�� ��� ���� $���
���"� � ����� �)�	
� �
��	!
���
� �

� ��� ����� ��	� #	��
������
#	�#�	���

�������L���  (���
!#��
������	������
	���	��
�#
���0�"

(�!���!���
�����
�����
!#��
���	
!��
�	�
����)����"��%��
���	$���
��$���
���'
������$�	
!�
����
��������������'�

��!

������	���$�	
!�
����#
	�!�
��'����
���
!
�
�
�
����������$���
���'�����
���!#���	�����������
�>������
�����
���
�
�!��	�"
������������
	��$�	���������
��
��
!#��
���	
!�"��������
����������������	�
�	������	�
��#
	�!�
��!
��
����!
�
�
�
��
��	!
���
��
���$�����,�#�#��
���
'�����������������'
����� 
����� ��� ��� �#*��*�
��'� 

�� �
$�� ���� #�#��
���
� ��� �
��� $���
��� �
���
�� ��
��!!
	������	�����	�����	������	�#	�$�
���"

(
!#��
�� �	
!��� ��	� �
	!��!
������
	��	� ��� ��
�"� �������	
���
�	���	��� ��	
��!!�	��
���
	!�'��	��
	!���##�����!#

������"�"��������##���	��'�!
�����
������
#	�$�����
��	!
���
'������������!#�	�

���������,�������!#������������"��

�
���
!#��
���	
!�������,�����������!#�	����'������	�!����
��
�����!�!��	����
����#�#��
���
'��	�
������
�����
������	��#	�#�	��"����������
����
��
!#��
���	
!�
��
A��#�	����'��������
A��!�

�����

A���������"��������
�!
���	����=���!�
�����
���������
����������
!#��
���	
!����'�

��������	�����#	����!����������
	����,�������
���������
	������� ��� ���� ��	$��"� � D�	� �
��

��'� ��� 
� �
!#��
�� �	
!�� ��� !����
�� �2P� ��� ���
#�#��
���
'����!
����������	�����	�������
��
������	��
!#��
���	
!�"��9���$�	'�������	�
���
��#
���	
�
�����������!�!��	��
	��!����
�'����
�	��������	�!�
���	$������
�����
�	
!�����������#�	�������
��>�
��"��J
���������	��

�'��$�
�������	������
���
��!
��

�!��	�!����
���	�!������	
!����
��/P��	��2P�'��������	�����
����
	�#
���	
����	
�
��

���
����������������
	!��
	��!����
��'����
����	�����
����
����

���

��	�������
	����������
����
���"

�
�!

���
���'�
���)����
���
!#��
���	
!�����
$
��
���"������
		������
���	$��
���
��	

��!��
!#��
�'����������
�
�����
	����������	7

B ������ 
� 
��� �
!#��
�� �	
!�'� ��� ���
�����
�� 
��� ���� �
���� ��� �
��	���� �
� ���
#�#��
���
�

���	�
��
��
�����F

B ����
������	�
�� �
!#��
����	
����� ��
�� 	�>��	���
������	�
�� ��#����� �
!#��
�
�	
!������������
���	�������
�
�������
�����*��
����
!#��
�'�����	������
�#
��
50�F��	

B ���� 
� �#���
������ ����
�>��� ��	� 	

��!� �
!#��
������� 
�� �
!#��
�� �	
!�
�	

��!�����	
#�������	��

����
!#��
�'�����	������
�#
���5/�"

��
�������������
����	��������
���

�����
%��
�
�������
!#��
���	
!�����
$
��
�����	��
�����
���
��	��������#���
������	

������	$��'�����!����������������
�����!�
����	�!������
!#��
���	
!�����>�������!#��'


���
�����
�����	�����
��$���
��	��

��!�(
!#��
������
�>�����#
���02�"���
	

��!�
�!��	��
�����	�
���!#���	��

������������#��,�	

��!�
�!��	�'�

�������

	�������������
�����!�!��	���������#�#��
���
"

%��
������
!#��
���	
!�����
$
��
�����
���!#���	'������=����

����!
���!���
�
���	�

����!#��	'�������
��
��#���
������#	��	
!"

����(�	$���������)��
��������
��#	��	
!'�Random Village '������������=��"�����
#	��	
!'� ����
� �����'� �
�� �����
��� ��� #��,� $���
���� 
�� 	

��!� �	�!� 

��!#���	���������'������

������������#��,�

����
����
	!�'�	����
�'�����	����'�

�!
��'
�������##������#���
����
��
�����	�����
���!#���	������
!#��
���	
!�������
��
������
!�!��	���������#�#��
���
"����
#��	�5��
��!�	���
��	!
���
�
�������!#���	����������
��
�
�
�����

����!#���	�!


��!�
������
��	!
���
"

Sources of possible sampling
frames

Farm sampling frames

If there is no sampling frame
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                         Demonstration Data Entry Form

                             Village Sampling Frame

       Village ID:   ########

       Village Name: ____________________

       District ID:  ##### (Stratification field, if used)

       Population:   ##### (Size field for PPS sampling)

��
���������

����

�����
	������Random Village �#	��	
!'���������%�
����� �� 	��	
!��!�
�Start

����	�
���#�������������#	��	
!�'��������Survey Toolbox '�

���������Random Village "
����	

��$���'������

����������	�����Survey Toolbox �!
�
�!�
�"

%��
�����#	��	
!����	�

�
�'��������	

��!�$���
��������������
�����������#�7


���	�� ����,� �
� ���� � �����
� ��� �#�
� ���� �
�
�
��� ��
�
�
�
�����Open

�
!#��
���	
!�"�������������#�
�����J#�
�D������
�������	�������


��

�����	����	�����	��	�$��������
����������������

�"��(��������������'



������,��
����� ������
"Open


���	�� D�	�������
��������#����������!

�����!�
��������

����������������
�
!#�����L��"��C
��	������
!#�����L���
�����4�!��	����(��������)'��	
��������
		���������

�������
�!��	��#��	����
"�� 
	������)#�
�
�
���������	,����������
!#�����L������
���"


���	�� (�����������
!#��
����#�"��������
����!#���	

��!��
!#��
�'������


��
$�����
�������"���������
	�����
��  (��#	��
�������#	�#�	���

�������L�
�
!#��
�'�����#
���0��'�������� 	��
������� 	�#�	���

�����(�L���	�!
����(
!#��
����#����)"��O������
�
��������#�����������������������
�����
��	!
���
�
�����������L������
������!�
�"������,��
�����
		���
�
���� 	����� ��� ���� (�L�� D����� ��)'� 

�� ������� ���� ����������� ���� ��L�
�
��	!
���
���"�"�$���
�����$�����,�#�#��
���
�"


���	�� 4�������
��������#������������	��������	�#�
��!�
���	�
����(���#
��
00�"� � �������%���� ��#�
��!�
�'� �	� %������� ��#�
��!�
�� �
� ���
��#�
��!�
����)'���#�
��
���
� ���� ��	$��������
"� �:��
�������
��
A���
$�������

�����������
$�����
��%������#�
��!�
��"


���	�� 4�)�'� �#������ ��� �����

�� ��� ���� ��	
�����
���
"� � (�	
�����
���
��
�
����	������
�#
���0/"����������

�������
!#�����	
������'�����,��
����
����,� ��)'� 

�� ������� ���� ������ ��
�� �
�� ���� �
��	!
���
� ��	
��	
�����
���
"


���	�� ���
'� ���� 
���� ��� ����� ���� ��!#���	���
�� �
��	!
���
� �����

�
���#�
���"������������
���������������
������
�
�
����������
��
�����	����
�
��	����
�����
���
�D�����"���������������������
����
�
�
�������
�>��
���
�����	"� � 3�� �����
�����
� ���� (����� ,��'� 

�� ����,�
������� ���
!����'������

��������
�	

������������'�

�����
��������
�	���,��


������!���������������$�	
��������"�������������������
��
	����������
�����������������	�����	

��!����!�
��'����#��,�
����������������
�����#
�������
������������!�
�"�

Using an existing database or
table as a sampling frame
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Enter data for a new sampling
frame
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Replacing selected elements
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Do you have a notebook computer available in the village?

2) Select animals

Samplin g Animals in the Villa ge

Does a good list of village livestock and owners already exist?

Yes No

Is it possible to organise a village meeting for livestock owners?

No Yes

Organise a village livestock 
owners meeting.  

Ask each owner their name, 
and how many animals they have. 

Ask about other owners who 
are not at the meeting.

Carry out door-to-door
livestock census, or ask

key villagers

Calculate cumulative total animals for each livestock owner

Calculate the total number of animals (last cumulative total)

Select a random number from a random number table
between 1 and the total number of animals in the village

Search down the cumulative totals for the first owner with
a total equal to or greater than the random number.  

This is the selected livestock owner

Subtract the previous owners' cumulative total from the random number.
This is the number of the animal to select.

No Yes

Use Random Animal program

Identify selected animals by getting the farmer
to count his animals

1) Build samplin g frame

Page 58
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Advantages of two-stage
sampling
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Random geographic coordinate
sampling

Weighting  means that some
data contributes more

information than other data
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Four-wheel drive vehicle

Global positioning system
(GPS)

Geographical Information
System (GIS)
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Requirements for remotely
sensed data

Remote sensing

Resolution  is a measure of the
size of the smallest feature that

can be detected in an image

Georeferenced images
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Sheet 1: Villages

Village Name Point
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from point

Rank Selected

$���
�����������
�������������
�	
�����

��#
	������������'����	��!�������
�	������
����	!�
��������	�������
������$���
����	�
��"������������
���������	!�
�
��

��
�����
�>���#��
���
�����$���
�����
�����������������	!�
���������
���
"�����
����������#��
���������#�
���
����������	��

������
���
"��(�!��#�������������
	�

���
�	
��!
	,��'��
��	������
'���������	�#�
��������	���#'�����������
	���
��
�����������$�	��$���
����
���
�'�

��
��$���
����
��!�	����

��
�"���������������
�
�!

���
������������������	����������������������	���
���������$���
��"�����	����

�	!
�����
����
����
�'�

��!����	�����
���,
������	�������'�����������
�����
���
��"

%������������������
�!�
�'�����#	�����	����	����
�����
��$���
�������
���������7


���	��  �

�
�	����"��������������������	���#����
�������	

��!�#��
����
�
�	�
�
!
#'�
��
�����������#��
���.��

��#�

�
�	�������
��������
,���
�
�
!

���������#��
���
��#�������"������	�������������
������
���#��
��

�!��	����#���������
!#�����L���

��
��!

�������������	�#��
���
�
#�������'��������������#	��	������$�
������������	�
�!��	���#��
��"

��������		��������
!#�����L�����/'�#��
��������/�!��������
��������
����
	����'�

��#	��	����������������$�
����$�����
��#��
���5�����2"���������
���
���
������!#�	�

�����$�����#��
����������/'�
��������������
������
������������	�

	������	���

�/�$���
����
�
	�������	����2�#��
��"


���	��  	�#
	��	���	��
��������"�������������
	��	�>��	��'�
������
������"
(������������������	���	��,������-��������
$�����
����
�������
�
	��
�
��� ����#��
��"� �(������� ��� ���,��#��	
�,�����������%�!�-��
$�����

$������'�

������!

��$���
����
	��
�
	��"��D������#������������������

	���
��������
��##�
��)�."


.���	�7�;���
�����������	�	���	��
������

!������
���$���
���$������'�

����������

��
�	�!�

��
�
	���#��
��7



G5� � � 
 # � � 	 � 1 7 � ( 
!# � � 
 �

Sheet 2: Points

Point Number Visited (Yes/ No) Number of villages

Point 1

Point 2

Point 3
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Sheet 2: Points

Point Number Visited (Yes/ No) Number of villages

1 Yes 1

2 Yes 0

3 Yes 2

4 Yes 1

5 Yes 0

6

7 Yes 1

8 Yes 2

9

10
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Sheet 2: Points

Point Number Visited (Yes/ No) Number of villages

1 Yes 1

2 Yes 0

3 Yes 2

4 Yes 1

5 Yes 0

6 Yes 1

7 Yes 1

8 Yes 2

9

10 Yes 2

11

12 Yes 1

Sheet 1: Villages

Village Name Point
Number

Distance
from point

Rank Selected

Ban O 7    2.13

Sisavat 1    1.82

Ban Pak Ngeum 8    0.41

Ban Hai 3    0.83

Tong Kham Khong 4    1.57

Sithay Noy 3    2.55

Nong Bone 8 2.31

Talath 6    1.39
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Sheet 1: Villages

Village Name Point
Number

Distance
from point

Rank Selected

Ban O 7    X 2.13

Sisavat 1    X 1.82  

Ban Pak Ngeum 8    X 0.41  

Ban Hai 3    X 0.83  

Tong Kham Khong 4    X 1.57  

Sithay Noy 3    2.55

Nong Bone 8 1.31  

Talath 6    X 1.39  

Sheet 1: Villages

Village Name Point
Number

Distance
from point

Rank Selected

Ban O 7    X 2.13 6

Sisavat 1    X 1.82  5

Ban Pak Ngeum 8    X 0.41  1

Ban Hai 3    X 0.83  2

Tong Kham Khong 4    X 1.57  4

Sithay Noy 3    2.55

Nong Bone 8 1.31  

Talath 6    X 1.39  3
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Sheet 1: Villages

Village Name Point
Number

Distance
from point

Rank Selected

Ban O 7    X 2.13 6

Sisavat 1    X 1.82  � 5

Ban Pak Ngeum 8    X 0.41  � 1

Ban Hai 3    X 0.83  � 2

Tong Kham Khong 4    X 1.57  � 4

Sithay Noy 3    2.55

Nong Bone 8 1.31  �

Talath 6    X 1.39  � 3
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Sheet 1: Villages

Village Name Point
Number

Distance
from point

Rank Selected

Ban O 7    X 2.13 6

Sisavat 1    X 1.82  � 5 Yes   1

Ban Pak Ngeum 8    X 0.41  � 1

Ban Hai 3    X 0.83  � 2 Yes   1

Tong Kham Khong 4    X 1.57  � 4 Yes   1

Sithay Noy 3    2.55

Nong Bone 8 1.31  � Yes   2

Talath 6    X 1.39  � 3 Yes   1
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Race or crush
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Nose halter

Making a rope halter
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Putting on a halter
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Blood collection with a syringe

Evacuated tube
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Guidelines for blood collection
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Jugular vein

Caudal (tail) vein
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Seasonal patterns of disease
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Ranking techniques

Disease ranking
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Strengths and weaknesses
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Types of software
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Categorical data
Qualitative information

Text

Nominal data

Yes / No

Ordinal data

Numbers

Dichotomous data

Continuous data
Quantitative information

Dates

Integer numbers

Real numbers
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Processing data for analysis
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Data dictionary
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Defining fields

Field width

Data entry form

Data checks
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Seroprevalence Survey Data Entry Screen

Animal ID: #####

Herd ID: #####

Date of Visit: <dd/mm/yy>

Age: ##.#

Sex: _

Antibodies? <Y>
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Questionnaire file

Range checks

Allowed entries

Consistency checks

Creating a new table
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Setting up data checks

Avoiding data entry errors
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Double entry with the Epi Info
Check program

Double entry system

Double entry with the Epi Info
Validate program

Entering data

Saving data to disk

Uninterruptable power supply
(UPS)
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Backing up data
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Counting records

Frequency tables
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====> means cattle /n

CATTLE

      Total        Sum       Mean   Variance    Std Dev    Std Err
        410      41510    101.244  11268.943    106.155      5.243

    Minimum     25%ile     Median     75%ile    Maximum       Mode
      0.000     24.000     66.500    138.000    621.000      0.000

Student's "t", testing whether mean differs from zero.
T statistic = 19.312,  df =   409   p-value = 0.00000
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Maximum and minimum
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select sex = M only male animals are selected
select calves > 0 males and animals with calves are selected
means calves /n summary statistics (including a count of the number of

records) are produced.
select turn off the selection - all records are active
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Cross tabulations
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define time #### Create a new field
time = visitdate - eventdate The time between two dates (in days) is

calculated and stored in ‘time’.

define agemonths ### Create a new field
agemonths = ageyears * 12 The age,  expressed in  years ,  i s

converted to the age in months.

define totalpop #### Create a new field
totalpop = cattle + buffalo The population of both catt le and

buffalo is calculated and stored in the
‘totalpop’ field.
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Making a link permanent

Format

Exporting data
Importing data
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Prevalence surveys

Two-stage sampling
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Disease Prevalence Surve ys

Identify the area of interest

Yes No

NoYes

Does the frame have good estimates
of village livestock population?

Fixed percentage of animals Fixed percentage of animalsFixed number of animals

Second-stage (animal) sampling

Build village livestock sampling frame and select animals

Design 1
Probability Proportional to Size

Design 2
Simple Random Sampling

Design 3
Random Geographic

Coordinate Sampling          

Analyse results to calculate disease prevalence

Collect specimens
e.g. blood 

Analyse specimens
to determine disease status

Calculate sample size

Select villages

Page 153 Page 153 Page 154

Page 154

Page 159

Page 160

Page 95

Page 160

First -stage (village) sampling

Is there a first-stage sampling frame available
or can one be built?

Page 49
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Probability proportional to size

Simple random sampling
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Random geographic coordinate
sampling
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                         Demonstration Data Entry Form

                        Prevalence Survey - Animal Data

      Tube Number:      ########

      Village ID:       ########

      District ID:      ########     (If using district for stratification)

      Age:              ##

      Sex:              <A>          (Single character, uppercase field)

      Species:          __________   (E.g. cattle / buffalo, if necessary)

      Antibody titre:   ######       (As reported by laboratory)

      Disease status:   <Y>          (Calculated from antibody titre)

                                     (Use a standard cut-off value)
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                         Demonstration Data Entry Form

                        Prevalence Survey - Village Data

                     (For Design 2 (SRS) and 3 (RGCS) only)

                        (Not required for design 1 (PPS))

      Village ID:       ########

      Total population: ########     

      District ID:      ##### (If using district for stratification)

                         Demonstration Data Entry Form

                        Prevalence Survey - Village Data

                           (For Design 3 (RGCS) only)

                  (Not required for design 1 (PPS)and 2 (SRS))

      Village ID:       ########

      Total population: ########     

     District ID:      ##### (If using district for stratification)

      Weight:           ##    (Total number of villages around the point)

     Selection Radius: ##.## km (must be the same for every

                                  village in one stratum)

Total points:     ## (total number of points used,including points 

                            with no villages.  Same for

                            every village in one stratum)

Study area: #######.## sq km (Total area or stratum area.

                            Same for every village in one stratum)
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Are herds/villages and the 
date of the outbreak clearly 
identified in both sources?

Are there two independent sources of outbreak data available?
(eg. laboratory submission database, and survey results)

Use Capture - Recapture
(two sample) analysis

Consider a traditional prospective
longitudinal incidence survey

(expensive and slow)

Yes

No

No

Yes

YesNo

Is the disease 
 - Memorable (causes significant impact)
 - Easily diagnosed by livestock owners, and
 - Able to occur repeatedly in a single herd?

Use village / herd retrospective
disease outbreak survey

Incidence Rate Surveys
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                         Demonstration Data Entry Form

                            Village Outbreak Survey

     Village ID:     ########

     Date of visit:  Month ##   Year ####

     Had Outbreak?   <Y>           (Censoring variable)

     Outbreak:       Month ##   Year ####

     (or censoring time)

     Time since outbreak:  ##.### (Calculated from visit date

                                   and outbreak date)

     Weight:        ##  (Random geographic coordinate sampling only)

                        (Number of villages within selection radius)

     Group          #          (when comparing two groups only)
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Median survival time
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The Logrank test calculates the probability that the two curves are the
same.  A low P value suggests that the curves are different.
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The hazard ratio measures the ratio of the risk of an outbreak in two
groups

Logrank test

Hazard Ratio



( � 	 $ � � � � � � � � � ) � � � � � � � � � � � � 1


��
�����	����	�������	�����
�������	��#����$��.���
���J���	�
,�(�	$��������	�����
��$�����
���#	�����


��	
�����

��!�
��	������
����
���	
��"�������������
�����������
��
�!��	����$���
���
�	���	�����
���
$�������	���

�����	�
,��
�
���)���#�	���������!���

A������
����
���
�����#
������"�������������
�����	�����

���!#���
##	�
����������!
��
��$���
����	
��	�*��$����
����
���	
����������
,���
�$

�
�������
�
���
��
�	�
����)���"

����$���	�

	�� ��	$����� �
�!���� ���
�	����!
�
�
�
������ 	���	����������
��
����	�
,�'�#
	�����
	�����	��!#�	�

���	�
�����
��������
���"�������#
���$����
�>��	��
�
�
����!#
	��������
���$����	$����

���K�����#
����0����

�#	�$������!��#����	����
���� ����
��� ����
���
"� � 9���$�	'� 	�#�	��
�� ��� 
�!���� 
��
��� �
��!#����'� ��� 

�
�
����
���	
�������!
����
�����
��������
�
����������������"

3����!��
�
���������#������
�
������
���#
	
��'��
��#�
��
���
�
����	��'������
#���������������!
�������!

������	�
,���
$�����
�!�����'�

�����	���	����
��������
���
��
�!��	��������
�������	�
,�"

$�����	���
��������
�>������,
��
�
���
#��	��*�	��
#��	��!����������"������
����$���#��

��	�����������������'����	��������$�	������������������
���$�	��!�!��	����
�#�#��
���
"

��������		��	���
	���	��

����������!
����������
��
�!��	����������
�
��
,�"
�������!#��������������
��
���������������
������	�
��
##	�
����������"��D�	��'
��	���	����
��'�����	���
	���	��
������
��!

�������
��#�������'�

��,��#�

����
������������
�"��C$�	���������
������
���������
����'�

�����
�	���
���
�
��������
,�"������	���	����
��'����������
	����������!�)���	����
��"�����
����
	���
	���	��#�
���

����	���	����
����
����
��
��!

�������
��#�������"
C
�����!��������
����
�����'������	���	���������
��
��
���	�
��"����������
�'
����	���
	���	��
����	�������	��7��������
��
�!��	����������
�����������	��
��!�'��������
���
�������������
����!�'�

���������
��
�!��	��
���������
��!���������
������
����
�����
�����
����!��"

������������
��
�������
�	
!������"��(
!#��������
�������������
�����������	�����!�'
�
!#������������������
�������������
����!�'�

��������
����
	�
���������������
����	�
�
������
�������
!#���"



� � 0 � � � 
 # � � 	 � � 7 � � 
 � � � � 
 � � � � 
 � � � ( � 	 $ � � �

Two Sample (Capture Recapture) Anal ysis

Calculate total outbreaks recorded in the time period
for Data Source 2 (eg survey results)

Yes

Outbreaks match

Determine the time period (eg. last 12 months)

Calculate total outbreaks recorded in the time period
for Data Source 1 (eg disease outbreak report database)

Match outbreaks between the data sources

Are any of the herds / villages
in data source 1 also listed in data source 2?

Calculate the total matched outbreaks

Analyse data

Is the date of the outbreak
 in data source 1 approximately

the same as the date in data source 2?
No match No

YesNo

Determine the area of interest
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Matching disease outbreaks
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Freedom from disease
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It is impossible to prove that a population is free from disease.
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Demonstratin g Freedom from Disease

Determine the area of interest

Is the survey for a relatively small single group (village, herd, shipment)
or for a large area with many animals (province, state, country)?

Large areaSmall group

Calculate first-stage sample size

Two-stage survey

Determine disease status with a test
of known sensitivity and specificity

Analyse Results

Collect specimens

Select sample of animals 
using simple random sampling

Calculate sample size

Single-stage survey

Select first-stage sample
(eg herds or villages) using

simple random sampling

Calculate second-stage sample size

Collect specimens

Select second-stage sample (animals)
using simple random sampling

Determine disease status with a test
of known sensitivity and specificity

Analyse animal results 
to determine if the herd or 
village is free from disease

Analyse herd or village results
to determine if the population

is free from disease
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( � 	 $ � � � � � � � � � ) � � � � � � � � � � � 2 1

Calculatin g Optimal Sample Sizes
for Two-Sta ge Surveys to

Demonstrate Freedom from Disease

YesNo

Select a new herd-level
sensitivity and specificity

Determine the maximum acceptable prevalence of positive herds

Estimate the number of herds or villages in the population

Determine test Sensitivity and Specificity

Choose a desired herd-level sensitivity and specificity

Calculate the number of herds required

Calculate number of animals (for an average herd size)

Calculate total number of animals and total survey cost

Is the cost the lowest possible?

Use the calculated
sample size

Enter animal-level Type I and II errors and
test sensitivity and specificity into FreeCalc

Determine appropriate Type I and II error levels for the survey
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Villa ge Livestock Samplin g Frame
No Name of Livestock Owner Total Animals Cumulative Total Selected Animals

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38
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Random Number Table
9537   7654   2531   7467   2873   5885   5154   6419   9346   9458   2281   4520   1241   6730   4263
3014   7669   2948   7241   0139   3841   1369   1123   8300   7790   3632   9154   4698   3874   2423
2682   4082   3359   0932   6215   9668   4282   7428   2833   7014   0217   2737   6768   4218   3007
5531   1283   5400   7610   3466   2697   0649   2159   4803   7655   3325   7537   5885   1465   4746
4534   4703   1566   8974   8989   3953   5752   4976   1253   1041   2678   0067   1001   1802   8224
4202   9222   0395   0882   0406   5696   4204   7995   0571   0744   6751   8284   7202   2610   2531
4783   0798   7713   5203   3246   9008   1017   6802   5738   9416   0092   3831   4662   7819   5152
1515   3328   4102   2777   3867   8974   0632   1175   6051   8063   2795   5037   2319   6941   0285
7824   5298   1243   0754   4284   9480   4027   6284   1251   7275   9796   9015   0199   7321   3200
3894   3231   2288   0103   7834   2159   6589   7655   4435   2457   0141   3600   6792   1631   0840
4495   1477   3933   1570   7080   6521   1885   5664   2691   7577   8866   2425   0383   5134   1282
2495   0365   0326   0856   7851   0801   9001   7861   6828   4483   6681   8913   5735   9767   7244
6941   7266   1482   6315   5838   5539   3608   9895   4136   7294   5075   7471   0057   4551   1275
7136   7584   1352   4940   4637   4448   5390   8329   0559   3921   7029   2652   4622   4366   2786
6602   5200   3213   4913   6662   9579   7025   1113   1206   9229   5973   9585   0994   1648   9597
3346   4427   2525   5519   0821   0334   2335   4005   0598   6894   8161   1447   3213   7990   9132
5327   7977   9909   7696   3362   8331   3798   3732   6549   9457   6097   2249   9890   5228   6924
2541   7991   9425   0987   0809   2695   2051   1145   4111   8633   3193   5735   2601   8008   2604
9611   9655   9767   5203   6374   2752   2562   0175   8457   0393   2300   3658   9471   2385   6007
5322   9436   8575   7562   3770   7711   7100   0856   8138   1847   3270   9227   5393   7474   8566
7959   2467   2482   8581   4816   5323   0199   7210   2602   9477   7211   4004   2738   9695   7642
7906   6113   8081   2517   9752   4073   3221   3255   0388   0730   7586   9013   9009   1631   3952
1374   9257   1451   0624   1662   5929   1230   2935   6900   3504   0815   3387   5632   0377   4424
1676   9319   6404   8020   8916   9174   0284   2252   3169   0590   1531   6276   1788   3408   6972
6970   1559   4110   7432   2041   3362   5336   4365   9501   8548   0159   0352   4491   4694   4804
5850   7679   9254   5612   3905   0924   1378   0962   0437   3103   2957   7646   5019   2527   1399
4712   3274   0387   0697   4663   2449   3002   5661   9899   5543   7188   1043   6954   0520   5805
3291   6142   4611   1300   5324   5192   0015   7741   7972   7192   6577   7169   8827   3935   9888
7277   9996   9284   0611   6375   6807   9284   6975   3175   1465   4700   8996   3251   8478   7923
9425   0618   5866   1284   0362   8875   5458   2846   6681   5532   6480   8909   7075   4222   1831
3045   3952   3590   9404   9828   7222   5711   3926   7353   6153   0426   5545   9608   9806   7823
4299   8225   3096   8302   4524   8587   6188   5714   9020   6674   6780   0167   8418   4586   2754
2207   4564   2702   5504   4287   5653   0294   7690   3897   4751   9238   0857   4756   8867   0935
7750   3178   2451   8603   6500   4976   1476   2884   8548   2806   0380   5326   3127   4905   4731
6009   4643   3594   8319   9547   4857   5677   5734   1317   5770   3484   5591   2051   3796   4675
7711   8280   3680   9546   6147   2663   1095   6521   2602   3125   5871   0333   5523   5951   7422
9115   2208   9888   3651   2995   3651   5409   3153   1912   4784   1442   3188   7233   5272   2297
1634   2060   5774   7820   5607   5813   3150   3583   8092   2846   2552   7785   2049   9719   9730
5092   7923   9073   9726   9775   7783   8331   4648   1630   3745   3901   2776   1808   3408   7362
1041   1523   0736   8295   3543   9323   0040   5601   0440   7831   3570   2664   4956   7887   2088
5022   8169   7826   3863   6097   6440   1104   7124   3058   5921   8873   2708   2044   2776   8838
9198   0531   5469   3493   2502   5640   2531   9095   5617   4837   7192   8672   1628   8392   9365
9246   3728   5474   9748   5657   4377   8841   2910   1538   6470   4421   4721   3605   5547   6820
1925   3806   1808   3684   9405   7201   1973   6606   5327   7402   6204   5216   9511   0145   4407
2225   4105   5575   5354   9190   9667   3896   3610   4398   8622   9613   8722   7660   8141   8922
1507   6559   4651   7610   9162   4502   0623   8353   5306   7346   5421   4992   6490   0868   7323
0525   7467   5629   1470   7150   7088   2736   4571   3323   5504   3615   8199   0720   6842   1583
3757   9743   8240   3837   1403   9785   0110   4526   6744   1897   7339   2223   2982   0299   4867
3934   6211   4903   0863   5501   7117   0980   9984   9837   7574   2885   6252   6631   9876   7689
8185   0935   0549   2719   0349   6359   8011   8187   0842   6450   5905   1492   0645   8788   4341
9698   8154   0394   8064   4653   0565   6530   8610   3923   5696   6513   2257   8723   5929   5121
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Specimen Collection Sheet

Tube
Number

Owner
Number

Animal
Number

Species
(C / B / P)

Sex
(M / F)

Age
(Yrs/Mths)
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Disease Outbreak Questionnaire

Village Name Date

District Name Vill No

Question 1

Has there ever been an outbreak of FMD in this village? (�)

Yes � No �

If Yes If No

Question 2 Question 2

When was the last outbreak of
FMD in the village? (Month and
year that the first animal got
sick.)

What is the earliest date since
which you are sure there has
been no FMD in the village?

Date Date

Question 3 Question 3

At the time of the last outbreak,
how many cattle and buffalo
were there in the village?

At that time, how many cattle and
buffalo were there in the village?

Pigs Pigs

Cattle Cattle

Buffalo Buffalo
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RGCS Villa ge Sheet (Sheet 1)

Villa ge Name Point ID Distance Rank Selected
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RGCS Random Point Sheet (Sheet 2)

Point ID Visited Number of villa ges

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16
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30
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32
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