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Test Research versus Diagnostic Research: Clinical
Application and Interpretation
the different cut-off values of the diagnostic test to be evaluated.
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Short Communication
Many published diagnostic studies are better characterized as
test research than as diagnostic research [1]. Often these studies
include a group of patients with the target disease and a group of
patients without this disease in whom the results of the index test
are also measured. There is a difference between test research and
diagnostic research. The objective of test research is to assess whether
a single diagnostic test (index test) adequately can show the presence
or absence of a particular disease; however, the aim of diagnostic
research is that whether index test appreciably adds to the diagnostic
information that is readily available in clinical care [2,3]. Thus, the
authors must include all tests that are used to detect disease, and then
estimate the added value of index test comparing to other tests. Not
with standing its limitations, test research—focusing on estimating
the accuracy of a single test may offer relevant information. Most
notably, it is helpful in the developmental phase of a new diagnostic
test, when the accuracy of the test is yet unknown. Furthermore, test
research can be valuable in the realm of screening for a particular
disorder in asymptomatic individuals. In this context, no test results
other than the single screening test are considered [2].
Typically, the results of the index test are categorized as positive
or negative and the study results are summarized in a 2×2 table. The
table allows for calculation of the four classic measures to estimate
diagnostic accuracy in test research. These are Positive Predictive Value
(PPV), Negative Predictive Value (NPV), Sensitivity and Specificity.
Sensitivity and specificity are not clinically useful in diagnostic study
and PPV and NPV are influenced by prevalence of the outcome
[2]. In addition to earlier indexes, other accuracy indexes including
Likelihood Ratio (LR) of a positive test (the probability of a positive
test in the diseased divided by the probability of a positive test in the
non-diseased), the likelihood ratio of a negative test (the probability of
a negative test in the diseased divided by the probability of a negative
test in the non-diseased) are appropriate measures that should be
calculated [2-4]. If the index test results are not dichotomous but
measured on a continuous scale, Receiver Operating Characteristic
(ROC) curves can be produced based on sensitivity and specificity of
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Test research often deviates from the main principle of clinically
relevant diagnostic research in that clinical practice is not followed,
first and foremost because the diagnostic process by definition
involves multiple tests and a natural hierarchy of diagnostic testing.
Moreover, test research often does not include representatives of the
relevant patient domain, that is, patients presenting with symptoms
and signs suggestive of the target disease. Rather, a group of patients
with evident disease is selected and compared to a group of no diseased
patients, sometimes even healthy individuals who are obviously not
suspected of the disease under study. Such selection of study subjects,
however, will lead to biased estimates of the test’s performance [2-4].
Diagnostic knowledge is not provided by answering the question,
“How good is this test?” Diagnostic knowledge is the information
needed to answer the question, “What is the probability of the
presence or absence of a specific disease given these test results?” [2].
knowledge produced by diagnostic research needs to be incorporated
into a knowledge base that guides daily medical care. No doubt,
however, both the validity and the reliability of the study findings play
a crucial role in their potential for implementation [2,5,6]. Validity
refers to the lack of bias (i.e., lack of systematic error) in the results.
Study findings are valid when the quantification of the determinant(s)
– outcome relationship is true. The essence of scientific research, in
contrast to other forms of systematic gathering of data, is that its
results can be generalized [2,7,10]. The type of knowledge provided
by clinical epidemiologic research is inferential, probabilistic
knowledge. Scientific knowledge contrasts with factual knowledge
because it is not time and place specific. It is true for any patient or
group of patients as long as the findings on which the knowledge is
based permit scientific generalization to those patients [8-10].
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