SALIVA TESTING
Scientific Evidence of Testing Accuracy

Saliva testing has been scientifically established as a highly accurate medium for measuring
hormone levels equivalent to conventional blood testing. In fact, in 2012 alone over 600 hundred
studies were published in peer-reviewed journals using saliva analysis of hormones. Enclosed is an
overview of the accuracy and relevance of salivary testing for clinical purposes.
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Studies Have Found Excellent Correlations
Between Saliva & Traditional Serum Assays

Saliva Assays in Routine Clinical Practice

The exceptional parallel between saliva and serum has

proteins such as SHBG, albumin, and CBG. Saliva

been established over a multitude of different study

levels reflect the unbound fraction, which diffuses freely

objectives, health topics and patient demographics.

and (b) serum free
levels
into tissues, and is testosterone
often described
astestosterone
the “bioavailable”

Studies demonstrate that the meaningful equivalencies

subjects.
fraction. In many applications,
the bioavailable fraction

Steroid hormones in blood are 95-99% bound to carrier

Fig. 5 (a) Simultaneous morning salivary

in samples from 52 eugonadic and 20 hypogonadic

between saliva and serum testing methodologies are
Table
2. Comparison
of the different
test clinical
performances applied to deﬁne the
more than sufficient to
ensure
accuracy
and
hypogonadic status through testosterone levels

relevance of saliva test results.

Sensitivity
[% (95% CI)]

Test
Findings of note include:

Speciﬁcity
[% (95% CI)]

AUCROC
(95% CI)

(≤ 10·1 nm)
100 (83–100) correlation
100 (93·1–100)
• Saliva testosteroneTTlevels
shows excellent

to free serum

1 (0·95 –1·00)
Bio-T (≤ 5·3 nm)
100 (83–100)
100 (93·1–100)
1 (0·95–1·00)
1
testosterone
innm)
men100
(see
graph
at right) 1 (0·95 –1·00)
Free-T (≤ 0·229
(83–100)
100 (93·1–100)
Sal-T (≤ 0·195 nm)
100 (83–100)
100 (93·1–100)
1 (0·95 –1·00)

• Estradiol and progesterone saliva/serum correlations

TT, serum total testosterone; Bio-T, serum bioavailable testosterone

calculated from
Vermeulen equation;
free testosterone
are consistently observed
throughout
pre-Free-T,
andserum
postcalculated from Vermeulen equation; Sal-T, salivary free testosterone;

2
menopausal concentration
ranges
and CI, conﬁdence
interval.

TT, Bio-T, Free-T and Sal-T showed similar diagnostic performance in the

screening
of hypogonadism
(the AUC
signiﬁcantly different).
ROC were not
• Saliva estradiol closely
compares
with
plasma
levels
The cut-off values are estimated by ROC analysis and optimized for

3 Eugonadic subjects (N = 52, aged 20–55 years) were used as
sensitivity.
during menstrual cycle
(see graph below)

negative control group; hypogonadic patients (N = 20) were used as positive
group (samples were obtained at 07·00–09·00 h).

Arregger
al. Salivary
testosterone:
reliablebetween
approach
to thetestosterone
diagnosis of male
Fig. 6 et
Signiﬁcant
correlation
(P =a0·0001)
salivary
hypogonadism.
Clin Endocrinol
(Oxf) 2007;67:656-62.
2007, John
Wiley
(Sal-T) and serum
free-testosterone
(Free-T) levels was©observed
in 72
maleand
Sons.
Reproduced with permission.
subjects.

is a more useful clinical parameter than a total serum
to 09·00 h) are stable. Agreement between Sal-T and Free-T measuredistinguish between hypogonadic patients and eugonadic subjects,
level.ments
In other
applications,
such The
as best
those
where
was conﬁrmed
in E and Hy subjects.
correlation
was
with a sensitivity and speciﬁcity of 100%.
found between Sal-T and Free-T in both E and Hy subjects (r = 0·92
samples must be collected daily or even several times
and r = 0·97, respectively). Clear cut-off values estimated for Sal-T
Correlation between Sal-T and serum testosterone concentrations.
as well
as for serum
Free-T, Bio-T
and TT showed
of sensibilitySaliva
Sal-T correlates positively and signiﬁcantly with TT(r = 0·74),
a day,
saliva
collection
is simply
more100%
practical.
and speciﬁcity to rule out hypogonadism. These data suggest that
Bio-T (r = 0·72) and Free-T (r = 0·92) in E as in Hy patients
is preferred
serum
in situations
where
venipuncture
either Sal-T,toFree-T
or Bio-T
are reliable markers
of testosterone
(r = 0·76, r = 0·86 and r = 0·97, respectively; P = 0·0001 in all the
bioavailability
in
subjects
with
normal
levels
of
circulating
cases).
stress can affect results, and considered to binding
be the gold
proteins.
standard
for collection
adrenal
stress
hormones
We describe
a direct assay of
for Sal-T,
employing
a commercial
RIA
Discussion
initially developed for serum T. This assay uses a small volume of
in particular.
Saliva is also a method of choice for
whole saliva and takes minimal sample processing. Participants
The present study demonstrates that morning Sal-T levels are useful
should
avoid
brushingon
2 h before
collectionand
because
to differentiate hypogonadic from eugonadic patients. Sal-T is inbiobehavioraltooth
research
hormones
formicrodiurnal
injury to the oral mucosa provokes a signiﬁcant rise in Sal-T levels
dependent of salivary ﬂow rate and morning samples (from 07·00

cortisol testing, which both require multiple collections

Plasma and salivary E2 in a study of ovulation induction.

Reproduced with permission from assesment of Hormones and Drugs in Saliva in
Biobehavioral Research by Clemens Kirschbaum et al., ISB 0-88937-050-8, page
278. Copyright 1992 by Hogrefe & Huber Publishers.

• Significant compatibility is observed between both
total and free plasma progesterone and saliva
progesterone

4

invasive and flexible collection allowed by ZRT’s test kits
is ideal for this process.
• Salivary cortisol is the method of choice for Cushing’s
diagnosis5 and stress assessment7
• Saliva estradiol/progesterone is effective for

• Late night salivary cortisol shows excellent
reproducibility within individuals, demonstrating the
accuracy of this methodology
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• Saliva estriol accurately reflects serum unbound
unconjugated estriol and is directly proportional to
total serum unconjugated estriol6 sensitivity.
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monitoring of menstrual cycles and frequently used in
fertility studies2,3,8,9,10,11,12
• Salivary testosterone is a reliable method for
diagnosing male hypogonadism1
• Saliva testosterone is comparable to free plasma
testosterone in women with PCOS13
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To better understand the need for high assay sensitivity

ZRT’s saliva tests use an enzyme-immunoassay, but to
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step15. This removes the contaminants that interfere with
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