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Trichomonosis is a venereal disease of cattle caused by 
the protozoan Tritrichomonas foetus, and once established 
in a herd, is difficult to eradicate due to several biological 
and financial reasons9. The disease is prevalent amongst 
beef cattle in Southern Africa6 and has severe economic 
implications3. Economic losses are due to open cows, 
repeat breeding, abortions and subsequent longer calving 
intervals in infected herds. Further economic losses occur 
in infected herds when an attempt is made to control the 
disease in the form of cow and bull replacements and 
veterinary expenses. Regular testing of breeding bulls 
before (and after) breeding seasons is currently the preferred 
method of control in herds that are free from the disease1. 
Infection of a previously uninfected herd may occur with the 
introduction of an infected female, but usually occurs when 
non-virgin bulls are purchased or rented, or when cattle mix 
with neighbouring herds. Bulls become persistently and 
asymptomatically infected, whilst in females the infection 
usually persists for about 3 months, causing embryonic 
and foetal losses. A cow that recovered from the infection 
has a short-lived immunity and will still be susceptible to 
infection in subsequent years if an infected bull is used. 
Although most cows will get rid of the infection after about 
3 months, some cows will remain infected for extended 
periods of time, and even throughout pregnancy. 

SenSiTiviTy of TriChomonoSiS TeSTS

Sensitivity of a diagnostic test refers to the ability of the 
test to correctly identify the condition when it is present. 
Sheath samples can be tested by direct microscopy, culture 
or Polymerase Chain Reaction (PCR) tests. Commercial 
culture kits are available, but samples need to be delivered 
to the laboratory within a few hours due to poor survival of 
Trichomonas organisms after sample collection. The PCR 
test provides a practical alternative to culture (especially 
in the case of remote areas), and is used commercially for 
the diagnosis of trichomonosis7. It appears, though, that 
the sensitivity of both culture and PCR is decreased with 
delayed sample submission.

The diagnosis of trichomonosis in bulls using a single 
test has an estimated sensitivity of 72%8, which can range 
from about 60% to 85%2. This is not different when the 
sheath scraping or sheath wash method is used for sample 
collection4, and also not significantly different when 

culture or PCR is applied to the sample2. Sensitivity can be 
improved up to 85-90%, however, by repeated sampling 
up to 3 times at 7-10-day intervals. Submitting samples 
collected on the same day for culture and PCR in parallel 
has a sensitivity similar to 2 culture or 2 PCR samples 
submitted at weekly intervals2. It is not clear which factors 
lead to the occurrence of false negative test results. Three 
factors to consider are true biological variance in the 
likelihood of the organisms to be harvested, variability in 
sampling technique and variability in the ability to identify 
organisms in the laboratory2,4.

SpeCifiCiTy of TriChomonoSiS TeSTS

Specificity of a diagnostic test refers to the ability of the test 
to correctly identify the absence of the condition when it is 
not present. False positive trichomonosis results are possible 
in the case of the direct phase-contrast microscope, or 
culture followed by microscopy test due to non-pathogenic 
trichomonads (Tetratrichomonas spp.) that may somewhat 
resemble the appearance of Tritrichomonas foetus. This is 
dependent on the experience of the laboratory technician and 
it is difficult to predict the likely effect this may have on the 
specificity of culture results. With experienced technicians, 
however, the culture test has a similar specificity than the 
PCR test, and both tests can in a small proportion of cases 
incorrectly identify Tetratrichomonas as Tritrichomonas 
foetus2. The author is of the opinion that in most instances 
PCR should improve the specificity of the test. Important 
to note, is that in the case of repeated samples for PCR as 
well as culture, the specificity of the test decreases, as the 
sensitivity increases. Reported specificity of one single 
sample is ca. 97%, but with repeated testing this decreases 
to about 95%2.

The inTeraCTion of True prevalenCe and 
prediCTive valueS 

The sensitivity and specificity of diagnostic tests are 
inherent test characteristics, and do not normally change 
in different populations for a test. As clinicians we only 
know what the test results are, and we are blinded to the 
true status of the animals. The positive predictive value 
is the percentage of true positive bulls out of all the bulls 
that tested positive, while the negative predictive value is 
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the percentage of true negative bulls out of all the bulls that 
tested negative. The predictive values can be influenced by the 
prevalence of a condition at the time of testing10. This can best 
be explained using examples of two different imaginary herds, 
and entering the data into a series of 2 x 2 tables.

Trichomonosis was introduced recently into Herd A, and the 
true prevalence is still low (4%). Due to the new introduction 
the impact of Trichomonosis would have been quite 
noticeable, and the diagnostic tests perform well under these 
conditions (Tables 1, 2 & 3). Note that the test in table 1 with 

Table 1: Scenario with one culture test with poor specificity in 
herd A at a prevalence of 4%.

 

Table 4: Scenario with one culture test with poor specificity in 
herd B at a prevalence of 33%.

Table 5: Scenario with either PCR or culture with improved 
specificity in herd B.

Table 6: Scenario with three repeated culture and/or PCR 
tests in herd B.

Table 2: Scenario with either PCR or culture with improved 
specificity in herd A.

Table 3: Scenario with three repeated culture and/or PCR tests 
in herd A.
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slightly lower specificity results in a very significant over-
estimation of the true prevalence, with many false positive 
test results. PCR and repeat testing are valuable under these 
conditions.
 
In herd B one in three of the bulls is infected due to a chronic 
situation. Under these conditions the test never reaches an 
acceptable sensitivity and it is not easy to detect all infected 
bulls (Tables 4, 5 & 6). Note that the different testing options 
do not perform significantly different in this herd, and 
applying one test only, with the understanding that the disease 
is still present, is probably a better economic decision in this 
case. Additionally this farmer has lived with the disease and is 
likely to be sceptical about the value of the diagnostic test.

diSCuSSion and ConCluSion

In the diagnosis of Trichomonosis there is generally a lack in 
sensitivity of the tests, especially when only one sheath wash 
or scraping is performed. This will lead to false negative test 
results, particularly when the true prevalence of the disease is 
high, as shown in the example of herd B. In herd B the best 
that we can establish with certainty, is that the herd is positive 
for Trichomonosis. It is quite likely that this may have been 
demonstrated using a pooled sample, although this method is 
not yet verified5. 

The high apparent prevalence shown in the test with good 
specificity in table 5 (26%), when compared to the much 
lower apparent prevalence of the same test in herd A (6%), 
shows how apparent prevalence can be used to estimate the 
true prevalence10. In herd A the prevalence is over-estimated, 
while in herd B it is under-estimated. Given a single 
Trichomonosis test with a sensitivity of 72% and a specificity 
of 97%, the following applies: if the apparent prevalence is 
less than 10%, it is an over-estimation of the true prevalence, 
while if the apparent prevalence is more than 10% it under-
estimates the true prevalence by about 5 to 25%.

This principle will apply to groups within the herd as well, 
where the clinician can determine if different groups of bulls 
are likely to have different true prevalences of the disease. 
The history of new acquisitions, the occurrence of clinical 
signs within groups (low pregnancy rate, pyometra, abortions) 
and the proportion of test-positive bulls after the first test will 
be useful tools to identify groups with differing prevalence 
within the herd. This is likely to occur in age groups where 
it is known that older bulls are more likely to be infected, 
breed groups where breed differences in susceptibility have 
been described, and mating groups where the exposure to the 
disease was more likely to have taken place.

When the true prevalence of the disease is low, repeating 
sheath scrapings may improve the sensitivity enough to 
reduce false negative results to acceptable (low) levels. 
The financial implication of false negative results is very 
severe, however, and the clinician needs to consider carefully 

whether it is financially viable to continue testing. It will 
be very useful to estimate the true prevalence in various 
groupings of bulls within the herd, in order to isolate certain 
groupings in which the true prevalence is likely to be very 
high. This may be in the form of age, breed or mating groups, 
and the decision may be necessary to deem certain groups to 
have such high true prevalence that further testing will not 
add financial benefit. Culling of these groups or managing 
them as infected herds are the alternative options.

The specificity of Trichomonosis tests can probably be 
improved by including PCR in the test protocol either on 
its own or only applied to all culture-positive samples. This 
can be valuable to significantly reduce the number of false 
positive results, particularly when the true prevalence of the 
disease is low (as in our example in herd A).  It is very likely 
that the addition of PCR to the test protocol will be financially 
beneficial when considering the cost of replacement bulls in 
the case of herd A.

In conclusion it is important for the clinician to understand 
the economic implications to the farmer, of decisions that 
are based on diagnostic tests that are not perfect. Using 
the estimate of the true prevalence of Trichomonosis, the 
clinician can make an economically sound decision about 
which test or combination of tests to use, as well as how to 
interpret the results.
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QueSTionS
1. Select the correct statement:

a. Some cows may carry Tritrichomonas foetus 
infection through pregnancy.

b. All cows that are carriers of Tritrichomonas 
foetus infection can easily be identified by clinical 
examination.

c. Pregnancy is terminated in all cows that are 
infected with Tritrichomonas foetus.

d. All cows that have been exposed to Tritrichomonas 
foetus will be immune to re-infection for life.

e. A preliminary diagnosis of Tritrichomonas 
foetus infection in bulls can be done by clinical 
examination.

2. The sensitivity of a single sheath wash to detect the 
presence of Tritrichomonas foetus by culture and 
direct microscopy is approximately:
a. 60%
b. 75%
c. 90%
d. 98%
e. 100%

3. The sensitivity of a single sheath scraping to detect 
the presence of Tritrichomonas foetus by culture 
and direct microscopy is approximately:
a. 60%
b. 75%
c. 90%
d. 98%
e. 100%

4. The reported specificity of a single sheath wash or 
scraping to detect the presence of Tritrichomonas 
foetus by pCr is approximately:
a. 60%
b. 75%
c. 90%
d. 98%
e. 100%

5. When sheath scrapings/washes are repeated at a 
7-day interval the following can be expected:
a. Sensitivity increases while specificity decreases
b. Sensitivity and specificity increase
c. Sensitivity and specificity decrease
d. Sensitivity decreases while specificity increases
e. Sensitivity remains the same while specificity 

increases

6. false positive results can occur in the case of 
sheath wash/scraping samples submitted for 
culture due to:
a. a delay in sample submission of more than 48 

hours.
b. the use of transport medium.
c. the absence of viable Tritrichomonas foetus 

organisms.

Select one answer:
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d. the presence of dead Tritrichomonas foetus 
organisms.

e. the presence of Tetratrichomonas spp. organisms.

7. Choose the correct statement:
a. When trichomonosis sample submission is 

delayed one can expect a decrease in specificity 
in the case of the culture test.

b. When trichomonosis sample submission is 
delayed the sensitivity is not affected in the case 
of the PCR test.

c. When trichomonosis sample submission is 
delayed one can expect a decrease in sensitivity 
in the case of the culture and the PCR test. 

d. When trichomonosis sample submission is 
delayed one can expect an increase in sensitivity 
in the case of the culture test.

e. When trichomonosis sample submission is 
delayed one can expect an increase in sensitivity 
in the case of the PCR test.

8. When some bulls in one herd test positive for 
trichomonosis after a single test, it is important 
to:
a. Re-test the positive bulls in an attempt to rule out 

false positive test results.
b. Re-test the negative bulls in an attempt to rule out 

false negative test results.
c. Re-test all the bulls to determine if the laboratory 

made any errors.
d. Submit samples to a different laboratory with 

follow-up tests.
e. Ignore any other indicators of trichomonosis in 

the herd.

9. When the true prevalence of Tritrichomonas 
foetus infection in a group of bulls is very low, 
with the current tests available one can expect 
the:
a. positive predictive value to be adequate but the 

negative predictive value to be inadequate.
b. positive predictive value to be inadequate but the 

negative predictive value to be adequate.
c. positive as well as the negative predictive values 

to be inadequate
d. sensitivity of the test to be decreased.
e. sensitivity of the test to be increased.

10. When the true prevalence of Tritrichomonas 
foetus infection in a group of bulls is high, with 
the current tests available one can expect the:
a. positive predictive value to be adequate but the 

negative predictive value to be inadequate.
b. positive predictive value to be inadequate but the 

negative predictive value to be adequate.
c. positive as well as the negative predictive values 

to be inadequate
d. sensitivity of the test to be decreased.
e. sensitivity of the test to be increased.


