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Summary

• The FAO regional project on Trans-boundary animal diseases is 
assisting Afghanistan, Pakistan, Tajikistan, Turkmenistan and 
Uzbekistan to progress along the FMD Progressive Control 
Pathway in the framework of the West Eurasia regional roadmap;

• One important component of the monitoring activities to shift 
from stage 0 to 1 is serology;

• The overall crude data of 2009 are presented along with some 
highlights on the results obtained;

• Serologic surveys aimed at estimating proportions at individual 
level (in addition to herd level) are complex (multi-stage cluster 
sampling design) and have important implications mainly due to 
the higher variance of the estimates if compared with a simple 
random sampling design;

• Wider confidence intervals determine a loss of statistical power; 
• The approach originally adopted has been reviewed in an attempt 

to better address the above issues.

Conclusions

• Individual countries when embarking themselves into the 
progressive control pathway face the challenges of designing 
complex serological surveys;

• Those type of surveys have important methodological implications 
which must be understood;

• Training is needed to ensure that those methodological 
implications are duly taken into consideration;

• It is proposed the creation of a network of epidemiologists in the 
context of regional roadmaps to standardize procedures for 
sampling and analysis of data (to work in parallel and close 
collaboration with the laboratory diagnosticians).

FAO Progressive Control Pathway
– Risk reduction approach
• not a top down prescribed approach: but each

Member State is encouraged to develop national risk
reduction strategies that are supportive
to the regional effort
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Progressive Control pathway

• Afghanistan, Pakistan, 
Tajikistan, Turkmenistan 
and Uzbekistan have been 
assisted (FAO project 
GTFS/INT/907/ITA) to 
shift from stage 0 to 
stage 1 of the PCP;

• Framework: West Eurasia 
regional roadmap for the 
progressive control of 
FMD

Progressive Control pathway

• Serology is an important component of the overall 
monitoring/surveillance system;

• Through serology countries are supposed to generate more 
and more complex information as they move along the 
pathway:

• Assess the level of virus circulation as may be determined through 
NSP antibodies detection both at herd and individual level;

• Contrast different sub-groups to assess efficacy of health interventions 
(such as vaccination for instance) or detect different level of risk;

• Assess vaccine coverage.
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West Eurasia Regional Roadmap

Status of the member countries as self-assessed in Shiraz 2008

West Eurasia Regional Roadmap

Status of the member countries as determined during the Regional 
Meeting held in Istanbul, October 2009

Pakistan

Afghanistan

Uzbekistan Kyrgyzstan

Tajik istan

Progressive Control pathway
(serological sampling approach)

• Cross-sectional approach;
• Two-stage cluster sampling design with the first 

stage being the epidemiological unit of concern 
(villages or individual farms);

• Within each epidemiological unit a fixed number 
of random individual samples (second stage) 
were collected (n=16) for each of three age 
classes (from 0 to 1 year old; from 1 to 2 years 
old and more than 2 years) making a total of 48 
samples in each primary unit;

Progressive Control pathway

• The main target was the “subsistence farming 
system” with a minimum of 60 villages to be 
sampled (Primary Units – PUs);

• Additional farming systems (i.e. commercial 
dairy, mixed, etc..) have been sampled with the 
purpose of contrasting the prevalence of NSP 
antibodies against the subsistence farming 
system utilized as reference group;

• In 2009 a total of 16,920 blood samples have 
been collected and tested.

Progressive Control pathway

• Summary of the overall (crude) results at village 
level

Country
Age group 1 Age group 2 Age group 3
tested p tested p tested p

Afghanistan 1015 54.3% 1027 50.9% 1117 58.9%
Pakistan 1279 15.3% 1280 24.2% 1280 42.1%
Tajikistan 948 43.9% 942 43.7% 998 46.9%
Turkmenistan 499 36.5% 659 40.7% 1078 55.8%
Uzbekistan 963 9.3% 957 6.8% 960 8.2%

Progressive Control pathway

• Breakdown of the overall results (some highlights):
• Afghanistan: a significant 2.25 higher risk of being 

NSP positive in animals less than one year old at 
village level vs individuals kept in commercial farms;

• Pakistan: the risk of becoming NSP positive once 
entered into a peri-urban farming system has been 
estimated as high as 78.3% in two-months period;

• Uzbekistan: no difference between villages within the 
buffer zone (vaccination zone) vs villages in the non-
vaccination zone.
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Progressive Control pathway
(main methodological implications)

• The simple random selection of the PUs may not be 
satisfactory in terms of geographic coverage;

• Data on the animal populations (at least at the lower 
administrative level) are unlikely to be available in 
developing countries and expedients to increase in 
advance the precision of the estimates at individual level 
(stratification, etc,..) may not be used. The minimum 
dataset needed to post-adjust the estimates must be 
collected at the time of blood sampling (for example the 
number of the individuals eligible for being sampled);

Progressive Control pathway
(main methodological implications)

• The standard error of the sample mean under a cluster design 
can be much higher if compared with a simple random 
sampling scheme (with the same number of individual samples 
tested). In the cross-sectional approach the statistical power 
(when comparing different sub-groups) is rapidly eroded;

• The relative efficiency of the cluster design vs simple random 
sampling is measured through the Design Effect (Deff).
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Progressive Control pathway
(reviewed approach)

• The simple random selection of the PUs has been 
replaced with a systematic sampling scheme where  PUs 
are sampled on average every k square Km;

• The number of PUs to be sampled can be further 
adjusted if the total number of PUs (villages) is available 
at lower administrative level increasing the intensity of 
sampling in more dense areas;

• Sampling at individual level will be restricted only to one 
age-class (n=16 from individuals from 6 to 18 months of 
age).

Progressive Control pathway
(reviewed approach)

• Sample size to compare sub-groups where different level of 
risk are assumed to be present will be estimated according to 
the procedure proposed by Hayes RJ and Bennet S 
(International Journal of Epidemiology 1999:28;319:326) for 
cluster randomized trials through which the number of clusters 
needed can be more easily estimated;

• The procedure (in addition to the usual assumption to be made 
regarding the magnitude of the outcome of interest and the 
size of the effect to be detected) requires only a guessed 
estimate of the coefficient of variation of the proportions 
between clusters.

2
21

2
2

2
1

22211

2/
)(

)(
)1()1(

)(1
pp

ppk
n

pp

n

pp

ZZc






 






 

coefficient of 
variation

Progressive Control pathway
(geographical coverage)

• As an example in a country like Tajikistan, having 
established a minimum sampling density of 1 PU 
every ~2,000 SqKm, the number of villages that 
will be sampled in the next round is 84 (which 
gives a satisfactory level of precision) with a total 
number of individual samples up to 1,344;

• The minimum sampling density is 1 PU every 
~2,000 SqKm (in less densely populated areas) 
and 1 PU for every ~706 SqKm (in more densely 
populated area).

Progressive Control pathway
(... to summarize ...)

• A baseline country-wide survey (targeting only one age-
group – from 6 to 18 months);

• Ad hoc surveys aimed at contrasting different farming 
systems;

• Ad hoc surveys aimed at contrasting different sub-
populations (within the same farming system) which may 
differ because of being or not being target for specific 
control programs;
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Conclusions

• Individual countries when embarking themselves into the 
progressive control pathway face the challenges of designing 
complex serological surveys;

• Those type of surveys have important methodological implications 
which must be understood;

• Training is needed to ensure that those methodological 
implications are duly taken into consideration;

• It is proposed the creation of a network of epidemiologists in the 
context of regional roadmaps to standardize procedures for 
sampling and analysis of data (to work in parallel and close 
collaboration with the laboratory diagnosticians).


