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Two-stage sampling
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Disease Prevalence Surveys

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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Survey prerequisites
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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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The Logrank test calculates the probability that the two curves are the
same.  A low P value suggests that the curves are different.

3���4
����*�������
���?����������"�����
���
���������������������9�
���
"�)������
�������������5��3���*�%���������"�����
���������"
���
����������������
���������3���
��� ��������
�
�� ����������������+����
�����*�
�����
��)���*� ��������"
���
���5� ��
��+��������
�
��	�������������������*�
����������
��)���*����������"
���
��������)
��
��������5������+��������
�
�� �������������������*�
�����
��)���*������
���	���� ������
��������������������*������
����5�������
���	���������
������
��
��������������
�������"

%����� ��
9� )��
��� ���� ������ 
�� �� ���������
�� ��������9� ���� ��
��� �� ��� ���� ����
�
������
���
"9���������%�����
�����������
�9�����+��������
�
�� �"
�����������������
���*�
�����
��)���*���
����������"��� �����������������%�������
�������������
"5��3���
"
������
��������
�������������
���������
�����������������������������
�5��3��
��+��������
��������������"������0 D��
�����������������5��4

���%�����*���9�"�����
)��0 D����������������������+��������
������"������������
�����������������5

The hazard ratio measures the ratio of the risk of an outbreak in two
groups

Logrank test

Hazard Ratio
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Two Sample (Capture Recapture) Analysis

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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Maximum acceptable
prevalence
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Demonstrating 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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Type I error

Type II error
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Calculating Optimal Sample Sizes
for Two-Stage 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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