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SALIVA AND BLOOD SPOT CORTISOL
TESTING FOR ADRENAL FUNCTION
The Problem
People in today’s society tend to lead frenetic, unbalanced
lifestyles. Commonly, individuals experience continuous
stress, not only from emotional stressors (e.g. marital,
financial, and occupational) but also from physical stressors
(e.g. sleep deprivation, caffeine consumption, pain, extreme
exercise) without adequate recovery. Chronic exposure to
these stressors often causes elevations in adrenal hormone
levels, leading to disorders ranging from anxiety to infertility.
While many individuals are able to cope, the pituitary gland
may, over time, decrease the ACTH signal to the adrenal
glands that creates an impaired adrenal response to stressors,
which reduces adrenal hormone output. The resulting
hypocortisolism may present with a constellation of symptoms
from chronic fatigue to allergies. While everyone is potentially
at risk, the problem is more prevalent among people with highstress professions (e.g. medical professionals, police officers,
executives and teachers).

Adrenal Function and Cortisol
The zona fasiculata of the adrenal cortex secretes
approximately 15-20 mg of cortisol per day. Under the
direction of the hypothalamus and pituitary and controlled by
a negative feedback loop, the zona fasiculata is stimulated
by adrenocorticotrophic hormone (ACTH) to produce cortisol
in response to stressors. This feedback loop is commonly
referred to as the hypothalamic-pituitary-adrenal (HPA) axis.
Cortisol has a wide range of effects on mind and body and
interacts with the reproductive, thyroid and immunological
systems. As part of the response to stress, it prepares the
body for “fight or flight” and in doing so it can suppress the
production of other hormones. This temporarily shuts down
processes that would otherwise divert the body’s resources
away from its more immediate requirement to respond to the
stressor, including processes involved with reproduction and
some immune functions. Because of these effects, when
cortisol levels remain chronically high, this suppression of
other processes is maintained for longer than normal and this
can result in susceptibility to infection, hypothyroidism, bone
loss, and low libido. On the other hand, lower than normal
cortisol levels are associated with decreasing attention span,
fatigue, and blood sugar imbalances. Since both high and low
cortisol levels are associated with multiple symptoms, cortisol

testing often provides the answers to complicated health
situations, which have led patients to visit multiple physicians
without success.
Successful diagnosis and treatment of the underlying problem
improves patient symptoms, and cortisol testing provides an
objective measurement of response to treatment. There are
several good books and websites that discuss the relationship
between adrenal function, cortisol levels and overall health,
and some of these are listed under Useful Resources at the
end of this sheet.

Blood Spot and Saliva Cortisol Testing
Salivary cortisol testing is an established method for the
diagnosis of Cushing’s Disease (hypercortisolism) and
preferred over serum or urine testing because of its reliability,
non-invasiveness and convenience of sampling1. In research
on HPA axis function, salivary cortisol is also preferred to
serum measurements as a reliable indicator of adrenal status
because it represents the free, bioavailable hormone levels,
excluding the cortisol-binding globulin (CBG)-bound hormone
that circulates in the blood but does not pass into saliva2-6.
The convenience of saliva collection and the avoidance of
an anticipatory rise in cortisol levels caused by the stress
of venipuncture has also been an advantage in research on
adrenal function and depression in infants and children7,8.
Saliva collection is ideal for multiple sampling over the course
of a day and it is therefore the medium most commonly used
in clinical studies of adrenal function, for example the study of
job-related stress in professionals such as teachers9,10.
Blood spot testing is also minimally-invasive, involving just a
momentary finger-stick and collection of a few drops of blood
on a filter paper. Blood spot cortisol levels have been found
to correlate well with serum levels11 and the blood spot test
for morning cortisol gives an excellent snapshot of adrenal
function without the stress and inconvenience of venipuncture
serum collection.

Cortisol Awakening Response (CAR)
In a process governed by the hippocampus and the lightsensitive suprachiasmatic nucleus of the hypothalamus,
cortisol levels rise significantly between the moment of waking

and 30 or so minutes after rising, returning to the initial waking level at 60 minutes after waking. The magnitude of this cortisol
awakening response (CAR) gives us some idea of the HPA axis’s ability to activate and respond to stress and gives us even more
clues to pin down the reason for a hyperactive or hypoactive HPA axis. This transient rise in cortisol levels is unique to the stimulus
of morning waking. This phenomenon does not occur when woken in the middle of the night or after an afternoon nap. Further, the
findings tend to be consistent sample to sample for a given person regardless of the first waking cortisol. So, if the CAR is tested
one day and then on a day a week later, the extent of the rise should be the same. This could be a very helpful stake in the sand
given the fact that morning cortisol levels have a comparatively higher intra-individual variation from day to day. A 50% increase in
cortisol from the time of waking to 30 minutes later is considered a normal CAR12,13.

Testing Options
ZRT offers a single morning cortisol test in either saliva or blood spot, and this is included in all our multi-hormone profiles
because of the interconnection of adrenal function with other hormone systems.
Because of the additional information to be gained by observing a patient’s diurnal pattern, saliva tests are offered for twice a
day sampling (morning and bedtime), or four times during a day (within one hour of waking, mid-day, evening and bedtime). The
Adrenal Stress Profile kit includes 6 collection tubes and the test requisition allows the provider to choose either a standard diurnal
collection or the diurnal cortisol plus CAR.

Diurnal Patterns of Cortisol Production
Cortisol production is normally at its highest 30 minutes after waking and declines steadily during the day, reaching its lowest point
at bedtime. Examples of some patterns that can be seen in various types of cortisol dysfunction are shown below, against a shaded
area showing the normal range at each point during the day. ZRT test reports show cortisol test results plotted at the actual time of
day when samples are collected, for both saliva and blood spot. The examples below are in saliva.
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Chronic adrenal stress pattern – overall higher than normal
cortisol production throughout the day

Stress/fatigued pattern – morning cortisol in the high normal
range or elevated, but levels drop off rapidly, indicating
adrenal dysfunction

Hypocortisolism/burnout pattern – morning cortisol surge
is suppressed and overall diurnal pattern is flattened

Normal circadian rhythm with cortisol awakening response
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