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Salivary Cortisol and Cortisone in the Clinical Setting. Blair J, Adaway J, Keevil B, Ross R. Curr Opin 
Endocrinol Diabetes Obes. 2017 Jun;24(3):161-168.  

A resurgence of interest in salivary biomarkers has generated evidence for their value in assessing adrenal function. 
The advantages of salivary measurements include only free hormone is detected, samples can be collected during 
normal daily routines and stress-induced cortisol release is less likely to occur than during venepuncture. Developments 
in laboratory techniques have enabled the measurement of salivary hormones with a high level of sensitivity and 
specificity. In states of altered cortisol binding, salivary biomarkers are more accurate measures of adrenal reserve than 
serum cortisol. 

Saliva Cortisol – A New Approach in Noise Research to Study Stress Effects. Bigert C, Bluhm G, Theorell 
T. Int J Hyg Environ Health. 2005;208(3):227-30.  

Several studies have indicated an association between noise exposure and cardiovascular disease. A noise-induced 
release of stress hormones has been considered to be a biological pathway of importance in this respect. The described 
method is of special interest since concentration of cortisol in saliva reflects the concentration of free cortisol in serum 
and repeated saliva samples can easily be collected. Our objective is to overview the use of saliva cortisol to measure 
stress in relation to noise as a tool for research on noise-related cardiovascular risk. Previous studies of saliva cortisol 
in relation to noise exposure are reviewed. In summary, repeated assessments of saliva cortisol seems to be a feasible 
method to apply in field studies in noise research. 

Saliva Cortisol Measurement: Simple and Reliable Assessment of the Glucocorticoid Replacement 
Therapy in Addison’s Disease. Lovas K, Thorsen TE, Husebye ES. J Endocrinol Invest. 2006 Sep;29(8):727-
31.  

No ideal parameter is available for assessment of the glucocorticoid replacement therapy in Addison’s disease. Serum 
cortisol day-curves can be used to monitor the therapy, but this technique is cumbersome and expensive. We evaluated 
the potential for saliva cortisol measurement in this setting. We found excellent correlation between serum and saliva 
cortisol after oral intake of cortisone acetate or iv administration of hydrocortisone. Saliva cortisol measurements were 
successfully adopted to evaluate and adjust doses in outpatients. We conclude that cortisol measurement in saliva 
is practical and reliable, and is preferable to serum cortisol measurement in the assessment of the glucocorticoid 
replacement therapy. 

Use of Saliva for Monitoring Unbound Free Cortisol Levels in Serum. Umeda T, Hiramatsu R, Iwaoka T, 
Shimafa T, Miura F, Sato T. Clin Chim Acta. 1981 Mar 5;110(2-3):245-53.  

In order to verify the clinical usefulness of saliva in assessing the adrenocortical function, we measured saliva cortisol 
levels by a radioimmunoassay and compared the results with the levels of serum unbound cortisol determined by the 
method of equilibrium dialysis. Paired samples of saliva and serum were obtained from 10 healthy male volunteers. A 
well-defined diurnal rhythm and a greater response to ACTH stimulation were observed in saliva cortisol than in serum 
total cortisol. Kinetic study of injected cortisol revealed almost identical values for the compartments of saliva cortisol 
and serum unbound cortisol. The correlation coefficient (r) between the levels of saliva cortisol and serum unbound 
cortisol was 0.893 (p less than 0.001, n = 150). From these results we concluded that the measurement of saliva cortisol 
can be used sufficiently to monitor unbound free concentrations in serum. 
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Rise in Morning Saliva Cortisol is Associated With Abdominal Obesity in Men: A Preliminary Report. 
Wallerius S, Rosmond R, Ljung T, Holm G, Bjorntorp P. J Endocrinol Invest. 2003 Jul;26(7):616-9. 

An abnormal regulation of the hypothalamic-pituitary-adrenal (HPA) axis is associated with risk factors for cardiovascular 
disease and Type 2 diabetes mellitus. The objective of this study was to examine if morning saliva cortisols show similar 
associations. The authors found that elevation of cortisol immediately after awakening has previously been found to 
provide a simple indicator of HPA axis regulation, as suggested also by the results of this study, and an elevated rise has 
been reported after exposure to frequent or chronic perceived stress. The rise of cortisol immediately after awakening 
might be an indicator of an increased risk of developing serious, prevalent diseases via the metabolic syndrome.  

Non-invasive Monitoring of Stress Biomarkers in the Newborn Period. Pena-Bautista C, et al. Semin 
Fetal Neonatal Med. 2019 Aug;24(4):101002.  

The neonatal period is a highly sensitive time span during which stressful experiences may have an influence on 
later health outcomes. Medical procedures applied to newborn babies during hospitalization are stressors that 
trigger a physiological and psychological stress response. Cortisol is at present the most widely employed laboratory 
determination to measure stress levels. In recent years, sequentially determined salivary cortisol levels have allowed 
non-invasive monitoring of newborn infants under stressful conditions in the NICU. 

Salivary Cortisol as a Non-invasive Window on the Brain. Clow A, Smyth N. Int Rev Neurobiol. 
2020;150:1-16.  

The validation of accurate and meaningful assessment of cortisol in saliva samples has proved revolutionary in stress 
research. Its many advantages have expanded the scope of investigation from traditional laboratory and clinical 
settings to include multidisciplinary and community-based research. These developments have given rise to a wealth 
insight into the links between stress and health. Here we highlight the potential of salivary cortisol as both a product 
and mediator of brain function, instrumental in disturbing brain health. However, the subtleties of salivary cortisol as a 
measure can be underestimated, leading to misinterpretation of findings. These issues are explored, with a particular 
emphasis on necessary methodological rigor. Notwithstanding great promise, there is undeniably more to learn so 
we conclude by making recommendations for future research including use of salivary cortisol in the development of 
integrative predictive models of stress-related risk factors and resilience across the life course. 

Estimation of Salivary Cortisol Level in Post-menopausal Women With Psychosomatic Disorders. 
Kumuda R, et al. Arf Health Sci. 2018 Jun;18(2):244-252.  

Stress is an undesirable or health threatening response of the body, which is brought on by deleterious external 
influences (stressors). Objective measurement of psychosocial stress helps in assessment of pivotal role of stress in 
precipitation of multitude of health problems and a solution to the same. Salivary biomarkers are suggested to provide 
a reliable and non-invasive method for the estimation of these general health problems. Salivary cortisol is such 
biomarker used as tool in the examination of human physiological stress response. Post-menopausal women show 
an increase in stress levels and hence suffer with multiple health related problems. Hence the present study aimed to 
estimate salivary cortisol levels in post-menopausal women with clinically diagnosed psychosomatic disorder/disorders 
of the head and neck region, so as to establish salivary cortisol as a biochemical indicator of stress. Conclusion: The 
geriatric patients feel that they have very little skills or resources to deal with the high levels of stress that they are 
experiencing and hence suffer from lack of self-worth. The results of this study recommend that stress evaluation should 
be done on a regular basis for all post- menopausal women. For individuals who do not reveal their psychological 
distress, salivary analysis of cortisol may be used as an aid to diagnose their situation in conjunction with clinical 
diagnosis.  


