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Introduction

Ignoring the limited precision of diagnostic tests
can incur serious bias in prevalence (P) estimation. Most
studies treat the sensitivity (SE) and specificity (SP) of
the tests as constants. This will result in an underesti-
mation of the variability of P. Bayesian inference pro-
vides a natural framework with which to integrate the
variability in the estimates of SE and SP with estima-
tion of P.!

Materials and Methods

A study to obtain a prevalence estimate for, among
others, Johne’s disease, was carried out in the Maritime
districts of Canada.? The data were collected on 90 ran-
domly selected dairy farms; 30 on Prince Edwards Is-
land, 30 in New Brunswick and 30 in Nova Scotia. On
every dairy farm, 30 serum samples were collected of a
random sample of the milking cows. When a farm had
less than 30 cows, all milking cows were sampled. Se-
rum was tested in duplicate for antibodies with the
IDEXX enzyme-linked immunosorbent assay (ELISA).
Cows with a corrected optical density (OD) ratio larger
than 0.25 were considered positive for Johne’s disease
(JD). The dataset contains data of 2604 cows, the raw

and corrected optical density (OD) values, test date, to-
tal number of cows at the farm, the number of cows
tested, and weights for cows within a farm and herds
within a province. The initial weighed estimate for the
prevalence of JD was 2.6%.

In the initial P estimate the SE and SP of the
ELISA are supposed to be constant 43% and 99.2%, re-
spectively. In the study, the P estimates are adjusted
for variability of SE and SP.

To obtain the corrected P, Bayesian methods are
used, such as those carried out by Tu et al. Prior esti-
mates for P, SE, and SP are defined, and with a Gibbs
sampler (Markov Chain Monte Carlo method) a cor-
rected P is estimated. Calculations are carried out us-
ing (MATLAB).
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