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The seroprevalence was estimated by the number 
of positive animals versus numbers of tested 
animals as per the method described by Thrushfield 
(2005). The chi‑squared test (χ2) was carried out in 
MS‑Office Excel 2016 as per the method described 
by Snedecor and Cochran (Snedecor and Cochran 
1967) to understand the association of PPRV 
antibodies in sheep and goats across states and 
districts within every single state in the NER of India. 

This cross‑sectional prevalence study assessed the 
status of the PPRV antibodies in sheep and goats in 
NER from April 2017 to March 2018. 

The observed percentage seroprevalence of PPR 
in small ruminants in the studied states of the NER 
of India were, 34.3%, 10.3%, 4.7%, 15.7%, 14.7%, 
and 5.5%, in Assam, Manipur, Meghalaya, Mizoram, 
Nagaland, and Tripura, respectively with the overall 
prevalence of 14.5%. Further, the results of the 
chi‑square analysis revealed that the association 
(not independent) of PPR virus antibodies in 
goats (χ2 = 137.3, p < 0.01) and in small ruminants 
(χ2  =  330.6, p < 0.01) across the different states in 
the studied NER of India. It is important to point out 
that most of the states do not adopt vaccination 
strategies. State‑wise seroprevalence of PPRV 

calculated by the hypergeometric distribution 
as per GCES guidelines by considering an animal 
unit‑level prevalence of 30% (OIE FAO 2015b) in 
small ruminants. The maximum level of 11 samples 
to be collected was determined based on the 
sheep and goat populations in each epi‑units. 
Thus, a maximum of 1,320 secondary animal units 
[660 for each target (sheep or goats) species] was 
established using epi‑calculator https://www.
nivedi.res.in/Nadres_v2/Epical/stratified/random_
sampling.php.) for this study.

In each epi‑unit/village, sera were collected randomly 
through All India Coordinated Research Project on 
Animal Disease Monitoring and Surveillance (AICRP 
on ADMAS), a collaborating center of ICAR‑NIVEDI, 
in the respective states. In the epi‑unit, where only 
either sheep or goats where present, a maximum 
of 11  samples of either species was collected. The 
sample epi‑units under examination are in GIS 
Map (Figure 1) using QGIS Software 2.18.6 version. 
The collected sera were labeled and transported in 
an ice‑cool shipment container to the laboratory. 
Samples were stored at ‑ 20 °C until further use.

All the sera were tested by using competitive ELISA 
kit (Singh et al. 2004b).

Figure 1. The epi-units (villages) location are depicted (as • a dot) in the GIS Map of the studied states in the North-Eastern Region (NER) of India.
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