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Active surveillance

A Variety of methods:

1. Exhaustivesurveillance/Census

1. (Surveillance on representative samples

1. Risk Based/Targeted surveillance

1. Sentinel

1. Combination of methods:




Casecontrol

SOSENEDRE] Crosssectional
study
Epidemiologica
study
Clinical trial
Experimental Laboratory
study study

Field study




Target population, Source population, Study sample




Target population

It Is the population targeted by the surveillance about which
Information is required

Not always clearly defined (might be very difficult)

It refersto the ENTIRE group of individuals or objects to which
researchers are interested in generalrzrn b
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Mastitis in Holstein Friesians in

middled size farms in Ukraine:
Target populatiorr

all Holstein Friesians in
middledsizefarms in the country




Source population

Alt is a subset of the targetopulation

Alt is the population from which the individuals are sampled

AAl'l individual s ( dsmblegnal s, far m
and have a noizero probability of being
Included in the study

- Mastitis in Holstein Friesians in

middled size farms in Ukraine

Source population -
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Study sample

AThe study sample consists of timelividuals (e.g. animals,
herds, villages) that end up in the study

APrior to conducting the study, the researchers would
determine the necessasample

size required (i.e. how many
Individuals have to be
iIncluded in the study)

Mastitis in Holstein Friesians in Ukraine:
Study sample
a sample (statistically appropriate) of
Holstein Friesians ithe 4 regions selected
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Internal validity and external validity

A Internal validity of the study:

- Whether or not the study results (obtained from the study sample) are valid also for members
of the source population

-Thi s indicates whether or not the study ha
population

- Statistics and epidemiological study design aims to maximize the probability of getting this
answer correct

A External validity of the study
- Relates to how well those results can be generalized to the target population

- Subg'ective assessment of wheth@arnotthe source population is broadly representative of
the target population

- Thl_eda%ssessment of the external validity is much more difficult than assessing the internal
validity

NBB: if the sourcep o lo ul ati on i s not targetpoplatiers tkem tharesulte e ”
should notbe generalizetbeyond the study population




Sampling frame, sampling units

A Before a sample is taken, members of so@rce population must
be identified: samplingframe( | 1 st of vi |l | ages

!

A Each member of the sampling frame isaenpling unit:
- Individual animals,
- herds, abattoirs, administrative regions,

APrevalencdor other indicators) can be calculated in relation to the
different units:

- Individual animal prevalence = proportion of affected animals
- herd prevalence = proportion of affected herds




Sampling frame: limits

a) Not always straighforward,

- Listof membersof the frame arencomplete
- Informationis obsolescent

- Segment®f the frame areuntraceable

- Lackof cooperationby somememberscategoriesof the
frame,

- Adoptedsamplingprocedure arenot random,
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Resultsare BIASEBstimates




Sampling frame

b) A frame doesn’t exist (herds in nomadic areas)




Sampling Strategies

1) Non-probability sampling
2) Probability sampling

1) Non-probability sampling
- The choice of the sample is left to the investigator

A convenience samplingasily accessible s. units,

Apurposwe samplingsampling unit though to have characteristics (age,
sex, breed..) similar with those

4

- Very unlikely the sample will be truly representative of the study
population

- Biased estimates




Sampling Strategies

2) Probability sampling

AThe selection of the sample is made using a deliberate, unbiased
process so that

each sampling unit in a group has the same probability of being
selected fandom sampliny

a) (simple random sampling

systematic sampling

stratified random sampling

a) cluster sampling




a. Simple random sampling

ADraw thesamplingframe of all animals or sampling units:
AUsearandom numbettable

AComputerprograms (SurveyToolbaxEpiscopeEpilnfg
Excel) opocket calculatorsvill select randonsamples,

APublished tableare available:




Random Number Table
7766 5509 2494
7481 - 0407
0588 5444 6724

0579 9369 6921

4411

1533

9027

0892

8928

6138



Simple random sampling

Advantages

A Simple to set up (if you have &
complete list framé,

A Useful for specific situations

e.g. selecting a sample of 10%

of lab. confirmed rabid cases
overthe last5 years

ACan be a component of more
complex designs

D

Disadvantages

ANeed a complete sampling
frame

AMay be difficult to implement
In thefield

ATendency of overepresenting
or underrepresenting some

sections of the sampling frame

(i.e. s. . s. of herds in a countr
animals in very small herds
have less chance to be
selected!

V.




Simple random sampling

1 Albert D.

2 Richard D.
3 Belle H.

4 Raymond L.
5 Stéphane B.
6 Albert T.

7 Jean William V.
8 André D.

9 Jeremy W.
10 Anthony Q.
11 James B.
12 Denis G.

13 Amanda L.
14 Jennifer L.
15 Philippe K.
16 Eve F

17 Priscilla O.
18 Robert D

19 Brian F.

21 Isabelle R.
22 JeanT.

23 Samanta D.
24 Berthe L.
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25
26

33
34
35
36
37
38
39

41
42
43
44
45
46
47
48

Monique Q.

Réaine D.
Jérémy W.
Renaud S.
Pierre K.
Marie M.
Gaétan Z.
Fidele D.
Maria P,

Anne Marie G.

Michel K.
Gaston C.
Olivier P,
Genevieve M.
Berthe D.
Jean Pierre P,
Jacques B.
Francois P

Dominique M.

Antoine C.

Dr.MoatazaMahmoud AbdeWahab

Lecturer of Biostatistics
High Institute of Public Health
University of Alexandria



b. Systematic sampling

A Give results similar to simptandomsample

Alnvolves:
- Selection of sampling units atual intervals,
- Only thefirst animalhave to be selected randomly.

AField application:

- animals entering a crash individually,

l.e. 1 animal in every 100 is required:

1) Randomly selection of 1 animal from the first 160.9 : n.63

2) Systemati c sampling: 63, 16 3,
- Industrial quality control: selecting sample on conveyor belt

Epidemiology Course, Cairo,
Egypt 29 Jan - 2 Feb 07




Systematic sampling

Advantages Disadvantages

A Simplifies the selection of AlIf population not randomly
samples : neetb only presentedbut fluctuate
randomize at thestart periodically therthe estimation

maybiased.

ADoesn’t requiiffle knowl edge of
the total size of the study l.e. farmer only send animal
population for slaughter on Monday and

samples are collected only on
Thursday at the abattoir then

farmer’ s ani mal
represented in the sample




c. Stratified Sampling

ADivide thestudy populationinto strata according to factors that are
expected to influence theutcome (herds size, management system,
geographical areas),

AOvercome the limit o§.r.s of underrepresenting some group,
ANumber of sampling unit in each strata:

a. Simpleandomsample
b. Proportional allocation

emiology




Stratified sampling

AProportionalallocation the numberof samplingunits
selectedfrom eachstratais proportionalto the numberof
eachstrata

l.e. 500.000 dairy cattle so divided:
Regionx: 300.000cattle
Regiony: 200.000cattle
Need 5% final sampling size: 25.000
Region x300.000 * 0.05 = 15.000
Region y200.000 * 0.05 = 10.000




Stratified sampling

Advantages Disadvantages
i A Knowledge of the elements in the
Alensc’iirr%aaigg r[])qI:CISIOan’)[f sargple' population must be known in
y b€ obtaine advance to place in appropriate
AWithin-stratum estimates are|| S"®@
available

A Multiple factors may affect the
outcome of interest but it is not
practical to stratify by more than
one or twofactors

A Poor choice of factors for
stratification could lead to a
decrease irprecision

Basic Veterinary Epidemiology
Course, Cairo, Egypt 29 Jan - 2
Feb 07




Sample size




Sample size

ADependn:

1) Non statistical considerations

- Manpower, time, logistics

-  Resources

- Avallablility of sampling frame

2) Statistical consideration
- Desiredprecisionof the estimateof prevalence
- Expectedorevalenceof the disease




Sample size

ADesired Precison

- The ability of an estimator to determine, through representative
sampling, thetrue population value of a variable,

- It can be expressed in terms of the bound on é&nmor of estimation
that can be tolerated:

- l.e.absolute errorof £ 2% of an estimate of 40% of prevalence: 38
42%

relative error 2% of 40%dRange 40+ 0.8%




Sample size
AExpected prevalence

- Paradoxical?

- Prevalenceavith samedegreeof precision

expected prevalence level closer to 0% or 100% need smaller
sample size than a prevalence around 50%,

- Informationnot available estimates=informeadjuesses
(guestimate$




Sample size to estimate prevalence

AWhat do you need?

- ExpectedprevalencegP),

- Desiredabsoluteprecison(d: 1%, 5%, 10%)

- Levelof confidencean yourresults(C.1: 90%, 95%, 99%)

A Large population: n = 1.962 P(1-P)/d* where 1.96 express 95% C.I.

ASmall population: adjustedformula




Sample size to estimate prevalence

Almperfect tests (Se,Sp< 100%)
((1.96/d)? * (Se* P) + (1S (1-P))*((LSeP)(1-SH(1-P)))

(SerSpl) 2

APublishectables (Cannon and Roe, 1982

ASoftware: Epiinfq Statae t ¢ ...

/U;( 0) ; \
Lx/
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Sample size to detect disease

An = (1(1-P)¥d )((N-d/2)+1)

N = populationsize(i.e. herdswith 200animalg
d =numberof affectedanimalsexpectedin the population

Highlycontagiousdisease useminimumseroprevalencdi.e. at
least5% )

Not highlycontagious usemaximumsero-prevalence
P =probabilityof findingat leastl case in the sampige. 0.95)

{

n =51 “If the seroprevalences 5%, 5lanimalsneedto be sampled
to detectat leastone seropositiveanimalwith a 0.95probability”




Al Active Surveillance in Poultry

ADecisionof the European
Commiission of 13 April
20070n the
Implementationof
surveillance programmes
for Avianinfluenza in
poultry and wildbirdsto
be carriedout In the
Member States




Sampling strategy

ASamplingshallbe stratified throughoutthe territory of the
whole country, takinginto account:

(a) the numberof holdingsto be sampled

that numbershallbe definedsoasto ensurethe
Identificationof at leastone infectedholdingif the
prevalenceof infectedholdingsis> 595 %coffidence
Interval 99%for ducks geeseandturkeys:




Number of holdings to be sampled of each poultry category
(except turkey, duck and goose holdings)

Number of holdings perpoultry Number of holdings to be samplec

category per Member State

Up to 34 All
3550 35
51-80 42
81-250 53

>250 60




Number of turkey, duck and goose holdings to be sampled

Number of holdings perpoultry Number of holdings to be samplec

category per Member State

Up to 46 All
47-60 47
61-100 59
101-350 80

>350 90




Sampling strategy

(b) thenumber of birdssam
defined so as to ensui@b

nled from each holding shall be
% probability of identifying at

least one positive bird If t

ne prevalence of s¢

Tositive

birds isx30 %.

[l

Blood sample$or serological examination shall be
collected fromat least 5 to 10 birds per holding for each

poultry categoryexcept ducks geese and qualil),

If more than one shed is present on a holding it is
recommended to take at lea8&t birds per shed
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For Safe Food Solutions.
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