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Commentary
     Testosterone level is below the reference range for sample 4.
     Decreased testosterone levels are associated with fatigue, depression, irritability, decreased libido, impotence, 
infertility, weight gain, gynecomastia, decreased muscle mass and strength, decreased hematocrit, diminishing body 
and facial hair and increased risk for osteoporosis. Decreased salivary testosterone levels may be seen in primary 
and/or secondary hypogonadism, hypothyroidism, or in obesity with a body mass index of 30 or greater. Decreased 
salivary testosterone levels may also result from increased sex hormone-binding globulin (SHBG), especially in older 
men. Elevated SHBG may be due to increased estrogen levels, which will raise SHBG levels.
     Lower testosterone levels with a blunting of the normal diurnal rhythm may occur with aging and in testicular failure. 
Suppression of the circadian rhythm of testosterone in normal adult males taking glucocorticosteroids is also 
documented.  
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Commentary
One Standard Deviation (1 S.D.) is a statistical interval representing 68% of the reference population.  Values between 
1 and 2 S.D. are not necessarily abnormal.  Clinical correlation is suggested. (See example below)

Diurnal Cortisol Rhythm/Slope

The natural cortisol diurnal rhythm shows a peak within the first hour after awakening, a rapid decline over the morning 
hours, and then a tapering through the rest of the day before reaching a nighttime nadir.

A flat slope is characterized by low morning levels, blunted afternoon response and/or evening drop in cortisol levels. 
Flattened slopes are:  

        •  Associated with a chronic stress burden, poor psychosocial functions, lack of HPA axis resiliency and lower
        perceived control over stress.
        •  Predictive of health outcomes, such as increased breast cancer mortality, increased coronary calcifications,
        and increased body mass index.
        •  Seen in Post-Traumatic Stress Disorder (PTSD), persistent fatigue, anxiety, depression, and Addison’s
        Disease.

A “high flat” slope is characterized by high morning levels that fail to show a diurnal decrease.

          •  They can be a normal/appropriate response to a major stressor.
          •  High flat slopes might also suggest a challenge that seems insurmountable.

Timed Cortisol Measurements

Specific cortisol elevations throughout a diurnal rhythm may be caused by any number of acute mental, emotional and 
physical daily stressors, blood sugar dysregulation, exercise or pain. Abnormal results should be correlated with each 
patient’s clinical presentation and specific daily routine.

Morning (7:00 AM – 9:00 AM) cortisol measurement reflects peak ACTH-mediated adrenal gland response.

        •  Exaggerated levels can be seen with exercise, blood sugar dysregulation, daily stressors, pain,
        and underlying adrenal hyperplasia or Cushing’s syndrome.
        •  Low levels may reflect an inability to mount a peak response as is seen in adrenal dysfunction and/or down
        regulation from chronic stressors.

Mid-morning (11:00 AM – 1:00 PM) cortisol levels reflect an adaptive function of the HPA axis to daily routine.

        •  Elevated levels should be correlated with daily stressors, such as exercise, blood sugar dysregulation,
        perceived and actual lifestyle stressors and pain.
        •  Lower levels can reflect HPA axis dysfunction.

Afternoon (3:00 PM – 5:00 PM) cortisol is often reflective of glycemic control due to the post-prandial timing of 
collection.  
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Commentary
        •  Elevated levels can reflect any number of daily stressors as previously outlined.
        •  Low levels can reflect underlying HPA axis dysfunction.

Evening (10:00 PM – 12:00 AM) cortisol levels are a good indication of baseline HPA axis function since they represent 
the lowest level during the circadian rhythm.  

        •  Elevated levels may be due to stress, exercise, alcohol, and specific lifestyle stressors.
        •  Elevated evening salivary cortisol is linked to insomnia
        •  High evening cortisol levels are also associated with various diseases such as diabetes, cardiovascular
        disease, hormonally driven cancers, and osteoporosis.

Treatment of elevated cortisol should be directed at the root cause of the stressor. Lifestyle modification with relaxation 
methods, dietary changes, pain management, and overall HPA axis support with nutrition and/or adaptogens can be 
helpful. Glandulars may be added if additional support is necessary. 
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