
Table S1. List of the selected studies related to the relationship between salivary cortisol and α-amylase and 
cardiovascular/cardiometabolic risk (CV/CMR) indicators. 
 
 
Author, Year Stressor CV/CMR 

subclinical and 
clinical 

indicators 

Saliva-
based 
stress 

biomarkers 

Outcomes 

Brydon et al. (28) 
2010 

Mental task BP, HR, IL-6 Cortisol After a mental task challenge, individuals who had recently survived an acute 
coronary syndrome and presented higher hostility scores showed an increase in 

salivary cortisol, BP and HR. Furthermore, salivary cortisol response was inversely 
correlated with increase in IL-6 in the recovery phase after stress exposure. 

Filaire et al. (29)  
2010 

Mental task HR, HRV α-Amy After a mental task challenge, healthy individuals showed an increase in α-Amy 
activity, HR, a reduction in HF-HRV and an increase in the LF/HF ratio. Finally, a 

positive correlation was shown between α-Amy activity and LF/HF ratio. 
Hamidovic et al. (30) 
2010 

TSST HR, MAP Cortisol After a mental task challenge, healthy individuals showed a significant increase in 
salivary cortisol associated with an increase in HR and MAP. 

Looser et al. (31) 
2010 

Job strain and 
shift work 

HR, HRV Cortisol During a period of high stress (as indexed by high cortisol levels measured at working 
shift times) significant correlations between salivary cortisol levels, HR and HRV were 

found in healthy critical care personnel. 
Smeets (32)  
2010 

TSST HR, HRV Cortisol & After a mental task challenge, salivary α-Amy levels and HR increased significantly in 
a population of healthy subjects. Furthermore, higher resting HF-HRV (i.e. higher 

vagal tone) was predictive of larger salivary cortisol response to the stress challenge. 
α-Amy 

Strahler et al. (33) 
2010 

TSST HR, HRV Cortisol & Significantly increased secretion of salivary cortisol and salivary α-Amy was measured 
in healthy children, young adults and older adults challenged with a mental task. 

Furthermore, older adults showed attenuated salivary α-Amy, HR and HRV responses 
compared to young adults. 

α-Amy 
 

Bostock et al. (34) 
2011 

Mental task BP, HR Cortisol A faster BP recovery and lower acute cortisol response to stress were measured in 
healthy women with higher scores in the Positive Emotional Style scale compared to 

with subjects with lower scores, showing the association among positive attitude, 
recovery of CV activity and reduced salivary cortisol production in response to stress 

(allostatic regulation). 
Gallina et al. (35) 
2011 

Cardiovascular 
effort test 

BP, HR, α-Amy A short-duration incremental treadmill exercise determined a concomitant temporary 
increase in healthy subjects in salivary α-Amy, BP and HR. However, non-significant 

correlations were found between time-course of salivary α-Amy production throughout 
exercise and recovery. 

Juster et al. (36)  
2011 

TSST BP, WC, Lipid 
profile, HbA1c, 

Fibrinogen 

Cortisol & After a mental stress, higher allostatic load indexes (WC, lipid profile, HbA1c, 
fibrinogen) were associated with a lower cortisol level, but not with salivary α-Amy 

production in healthy population. 
α-Amy 

Simeoni et al. (37) 
2011 

Environmental 
stress 

In vivo platelet 
function 

Cortisol Salivary cortisol was a significant predictor for urinary thromboxane concentrations in 
healthy subjects exposed to a rapid decompression during high-altitude simulated 

flight in a hypobaric chamber. 
van Leeuwen et al. 
(38) 2011 

TSST HR Cortisol After a mental stress, healthy subjects homozygous for the mineralocorticoid receptor 
haplotype MR-2C/MRI180, which in vitro showed highest cortisol-induced gene 
transcription, displayed the highest salivary cortisol and HR response to stress. 

Wardle et al. (39) 
2011 

TSST HR, MAP Cortisol Increased salivary cortisol response to a mental stress, associated with an increase in 
HR and MAP, were shown in healthy adult males during an acute nicotine abstinence, 

in comparison with current regular smokers. 
Andrews et al. (40) 
2012 

TSST HR, BP Cortisol & After a mental stress challenge, salivary α-Amy, HR and BP were increased in a 
population of healthy men in which suppressing HPA axis activity by dexamethasone 

induced a blunted cortisol production in comparison with a control group. Neither 
salivary α-Amy nor systolic or diastolic BPs showed significant group differences. 

α-Amy 
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Arhakis et al. (41) 
2012 

Ambulatory 
surgical stress 

HR α-Amy Salivary α-Amy and HR were assessed in otherwise healthy children who needed four 
sessions of dental treatment involving local anesthesia. HR always increased during 

local anesthesia, while the highest salivary α-Amy values were always observed at the 
end of each session. Based on the progressive reduction of salivary α-Amy secretion 
across sessions, local anesthesia in naïve children appeared to be less stressful after 

3 sessions. 
Capranica et al. (42) 
2012 

Sport 
competition 

HR Cortisol & The effects of an official taekwondo competition on HR, salivary α-Amy and salivary 
cortisol were measured in healthy children. Peak salivary α-Amy was observed at the 
end of the match, while peak salivary cortisol was observed at 30 min recovery. Data 
suggested that SAM system and HPA axis showed differential response patterns to 

stressors. The differences in salivary α-Amy and salivary cortisol reactions in 
response to stress reflected the faster reactivity of the SAM system relative to the 

HPA axis. 

α-Amy 

Costa and Salvador 
(43) 2012 

Laboratory 
competition 

HR, BP Cortisol Healthy women who became winners in a face-to-face laboratory competition 
presented higher CV responses and lower salivary cortisol production than those who 

lost. 
Furlan et al. (44)  
2012 

Ambulatory 
surgical stress 

HR Cortisol & Higher salivary cortisol, α-Amy levels and HR were observed in otherwise healthy 
children before a dental prophylaxis treatment compared to afterwards. HR and 

salivary α-Amy production showed a significant positive correlation, indicating that 
salivary biomarkers may be a valuable tool for evaluating the effect of stressful 

events, such as dental treatment. 

α-Amy 

Hamer and Steptoe 
(45) 2012 

Mental task BP Cortisol In a population of healthy normotensive men and women, higher salivary cortisol 
increase induced by a mental task challenge at study entry predicted incident 

hypertension, as measured at 3-years follow-up. These data supported the notion that 
cortisol secretion dysfunction is one of the mechanisms through which stress overload 

might influence the future risk of hypertension. 
Jones et al. (46)  
2012 

Mental task HR, BP, Stroke 
volume, Cardiac 

output, Total 
peripheral 
resistance, 

Arterial 
compliance, BMI 

Cortisol Obesity and mental stress are potent CMR factors. Greater BMI was associated in 
healthy subjects with generalized blunting of CV activity (HR, stroke volume, cardiac 
output, systolic BP, total peripheral resistance) and salivary cortisol production. The 

consequence of reduced stress responsiveness might be a worse ability to cope with 
challenging situations. 

Maruyama et al. (47) 
2012 

TSST, Electric 
stimulation 

stress 

HRV Cortisol & 
α-Amy 

Significantly increased secretion of salivary cortisol, salivary α-Amy and CV activity 
were measured in healthy volunteers after exposure to mental stress or electric 

stimulations. 
  After stress challenges, salivary α-Amy levels displayed a rapid increase and 

recovery. Salivary cortisol showed a delayed increase, which remained significantly 
elevated from baseline levels 20 min after the end of stress challenge. Data 

suggested that HPA axis and SAM system showed differential response patterns to 
stressors. No significant correlations were found between saliva-based stress 

biomarkers and HRV components. 
Mueller et al. (48) 
2012 

TSST HR, HRV α-Amy Different salivary α-Amy responses, as marker of autonomic reactivity, were 
associated with two polymorphisms in the COMT and serotonin transporter (SCL6A4) 

after mental stress challenge in healthy children. Children carrying at least one met 
allele of COMT showed blunted HR response to stress and slower HR recovery 
compared to those with two val alleles as well as a significant decrease in HRV. 

Children with L variant of the serotonin transporter polymorphism 5-HTTLPR showed 
a higher increase and a sharper recovery of salivary α-Amy in response to stress than 

those with S variants. 
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Nedeljkovic et al. (49) 
2012 

Mental task HR Cortisol & Compared to controls, healthy adults regularly practicing Taiji exhibited a significant 
lower salivary cortisol and α-Amy production, as well as lower HR response to a 

mental stress. 
α-Amy 

Phillips et al. (50) 
2012 

Mental task BP, HR, BMI, 
Waist-to-hip 
ratio, Triceps 

and subscapular 
skinfold 

thickness 

Cortisol The association between cortisol reactivity and obesity has been examined in the 
Dutch Famine Birth Cohort. Otherwise healthy subjects with a greater BMI, waist-to-

hip ratio as well as triceps and subscapular skinfold thickness displayed smaller 
cardiac reactions to acute stress. The same negative associations emerged for 

cortisol reactivity providing additional support that low cortisol and CV stress reactivity 
is related to adiposity. 

Seldenrijk et al. (51) 
2012 

Mental task Agatston score 
of coronary 

artery 
calcification 

Cortisol Salivary cortisol reactivity has been explored as linking mechanism for both 
concurrent and long-term measures of psychological distress in relation to subclinical 

atherosclerosis in a healthy subgroup of the Whitehall II epidemiological cohort 
(ongoing study examining demographic, psychosocial and biological risk factors for 

CV diseases). Long-term, but not current psychological distress was associated with 
severe coronary artery calcifications in healthy older subjects. Although psychological 
distress was not significantly associated with cortisol stress responses, participants 
with long-term distress and increased cortisol response were especially at risk for 

severe calcification. 
Tanaka et al. (52) 
2012 

Electric 
stimulation 

stress 

HRV Cortisol & Before and after the application of electrical stimulation stress, patients with major 
depressive disorder showed higher production of salivary α-Amy than healthy 

controls. There was no difference in HRV and salivary cortisol levels between major 
depressive patients and controls before or after stimulation. 

α-Amy 

Wong et al. (53)  
2012 

Job strain and 
work shift  

HRV, Fingertip 
peripheral 

arterial 
tonometry 

Cortisol & To examine the impact of job strain and work shift, salivary cortisol and α-Amy as well 
as HRV components and endothelial functioning were evaluated in a population of 

healthy paramedics (dispatchers/ambulance attenders) during work day 
(daytime/rotating day night) in comparison with rest day. During working days, 

dispatchers exhibited reduced salivary α-Amy production, elevated salivary cortisol 
production and reduced endothelial function. In comparison with day-time only 
workers, rotating shift workers exhibited flattened salivary α-Amy and cortisol 

circadian fluctuations, reduced daily salivary α-Amy production, elevated salivary 
cortisol production, and reduced HRV and endothelial functioning. Data suggested 

that exposure to work stressors might led to dysregulation in neuroendocrine activity 
and to early signs of CV/cardiometabolic disease. 

 α-Amy 

Al'Absi et al. (54) 
2013 

Mental task BP Cortisol Healthy Khat users exhibited attenuated BP responses to a mental arithmetic task and 
blunted diurnal pattern of salivary cortisol secretion compared to non-users. 

Fisher and Newman 
(55) 2013 

Mental task HR, Respiratory 
sinus arrhythmia 

α-Amy Increased HR and decreased respiratory sinus arrhythmia in response to mental task 
were measured in subjects affected by generalized anxiety disorder in comparison 

with healthy controls. Higher salivary α-Amy levels predicted greater increases in HR 
and decreases in respiratory sinus arrhythmia. Higher baseline salivary α-Amy 

predicted decreased change in salivary α-Amy during stress, whereas higher baseline 
salivary α-Amy predicted greater salivary α-Amy in healthy controls. 

Ghiciuc et al. (11) 
2013 

OSA BP Cortisol & Increased systolic BP associated with flattened morning salivary cortisol activity in 
response to repeated challenges due to hypoxia and sleep fragmentation were 

measured in adult OSA patients in comparison with control group. Dysregulation of 
HPA axis activity and BP were restored after 3 and 6 months of CPAP therapy-

induced recovery of the sleep patterns disrupted by OSA. 
 
 
 
 
 

α-Amy 
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Jones et al. (56)  
2013 

Mental task HR, MAP, 
Cardiac output, 

Vascular 
resistance, 

Stroke volume, 
Arterial 

compliance 

Cortisol Habitual alcohol consumption was inversely related to stress-induced increases of 
HR, MAP, cardiac output, vascular resistance, arterial compliance but not stroke 

volume in a population of healthy subjects. On the contrary, high alcohol consumers 
had greater salivary cortisol stress response, compared to moderate consumers. 

Lazzarino et al. (57) 
2013 

Mental task High sensitivity 
cTnT, Agatston 

score of 
coronary artery 

calcification 

Cortisol Salivary cortisol reactivity to mental stress has been significantly associated with 
detectable plasma levels of high sensitivity cTnT (marker of cardiac cell damage), 
independently of coronary atherosclerosis risk factors, in a healthy subgroup of the 

Whitehall II epidemiological cohort. 

Nyklíček et al. (58) 
2013 

Mental task HR, BP, HRV Cortisol Compared to the control group, healthy community-dwelling individuals showed 
increased salivary cortisol production, HR, BP as well as decreased HRV in response 

to a mental task. 
Jayasinghe et al. (59) 
2014 

TSST HR, BP, MAP Cortisol & Compared with lean men, for overweight/obese (otherwise healthy individuals) the 
robust physiological stress-induced increase of salivary Cortisol, α-Amy as well as of 

HR, BP and MAP was not impaired. 
α-Amy 

Klaperski et al. (60) 
2014 

TSST HR, HRV Cortisol Compared to the control group, healthy men carrying out a 12-week endurance 
exercise program showed decreased HR, reduced salivary cortisol production 

associated with increased HRV in response to mental task. On the contrary, a 12-
week exercise relaxation training reduced only salivary cortisol, but not HR or HRV 

reactivity. 
Klumbies et al. (61) 
2014 

TSST HR, HRV Cortisol & Increased salivary cortisol, α-Amy and HR and decreased HRV in response to a 
mental task were measured in subjects affected by social phobia. While self-reported 
anxiety was elevated in the social phobia group before, during and after the mental 

task, no significant differences in CV and biological stress responses were observed 
in comparison with healthy control group. 

α-Amy 

Krishnaveni et al. (62) 
2014 

TSST HR, BP, Cardiac 
output, Stroke 

volume, 
Systemic 
vascular 

resistance 

Cortisol Significantly increased secretion of salivary cortisol concentrations, HR, BP, cardiac 
output, stroke volume and systemic vascular resistance were measured in healthy 

Indian adolescents after exposure to mental task. 
Data supporting the link between stress responsiveness and markers of (CV) 

diseases provided new opportunities for disease prevention, where stress related 
disease is a growing problem. 

Lucas-Thompson and 
Granger (63) 2014 

TSST HR, BP Cortisol & Salivary cortisol, α-Amy, HR and BP were measured, before and after a mental task 
challenge, in a population of healthy adolescents selected for current family distress. 

Marital conflict predicted higher levels of salivary α-Amy and lower levels of HR 
reactivity. Parent/child relationship quality moderated these associations; thus marital 

conflict was more strongly related to heightened salivary α-Amy and dampened 
systolic BP reactivity if youth had low-quality relationship with their parents. 

α-Amy 

Steptoe et al. (64) 
2014 

Mental task BP, HR, Total 
cholesterol, IL-6 

Cortisol Salivary cortisol, plasma IL-6, BP, HR and total cholesterol reactivity to mental stress 
were measured in people with type-2 diabetes, in comparison with healthy controls. 

People with type-2 diabetes showed elevated salivary cortisol and plasma IL-6 
concentrations. Furthermore, they exhibited blunted stress reactivity in salivary 

cortisol, systolic BP, HR and IL-6 and impaired post-stress recovery in BP, HR and 
cholesterol. 

Bibbey et al. (65) 
2015 

Mental task BP, HR Cortisol Increased salivary cortisol, HR and BP were measured in response to a mental task in 
adult population of healthy students screened for Type D personality. The greatest HR 
and BP reactions to mental stress were exhibited by Type D participants compared to 

non-Type D in response to social evaluative treat, thereby further contributing to 
increased risk of CV disease. 
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De Pero et al. (66) 
2015 

Sport 
competition 

HR Cortisol & The effects of an official TeamGym competition on HR, salivary α-Amy and salivary 
cortisol were measured in a group of healthy elite TeamGym athletes. Significant 

increases in salivary α-Amy were observed at the end of the competition, compared to 
baseline values. Conversely, salivary cortisol remained stable throughout the 

competition. Salivary α-Amy was significantly correlated with self-reported anxiety 
state and competition outcomes. 

 α-Amy 

Ghiciuc et al. (67) 
2015 

OSA BP Cortisol The main finding was that OSA subjects displayed hypocortisolism upon awakening 
and a significant reduction in T concentration in the evening, associated with 
increased systolic BP in comparison with the control group. Multiple diurnal 

measurements allowed the detection of T/C ratio changes of opposite signs at the 
beginning and end of the day: the OSA subjects had a higher T/C ratio than the 

controls in the morning, while their T/C ratio was significantly lower than that of the 
controls in the evening. The imbalances in the anabolic-catabolic diurnal equilibrium 
suggest that OSA is associated with a dysregulation of the HPA and hypothalamic-

pituitary-gonadal axes, potentially an underlying cause of some of the 
neuropsychological/cardiometabolic comorbidities observed in OSA patients. 

Krishnaveni et al. (68) 
2015 

Mental task HR, BP, Stroke 
volume, Cardiac 
output, Systemic 

vascular 
resistance 

Cortisol Salivary cortisol, HR, BP, stroke volume, cardiac output, and systemic vascular 
resistance were measured in 3 groups of Indian adolescent offspring of gestational 
diabetic mothers/fathers and healthy adolescent offspring of non-diabetic parents. 

Maternal diabetes during pregnancy was associated with higher stress responses to a 
mental task showing salivary cortisol, systolic BP, stroke volume and cardiac output 
higher than controls. The stress-induced rise of systemic vascular resistance was 

lower than controls. 
O'Donnell et al. (69) 
2015 

Mental task HRV α-Amy To examine whether the stress response towards a work task was moderated by 
autonomy to choose a break during the assigned time to complete the task, salivary 
and α-Amy as well as HRV components were measured in a population of healthy 

female university students. Participants reporting increased perception of autonomy 
exhibited elevated salivary α-Amy production associated with increased HR and 

reduced HRV. Potentially, findings might indicate that autonomy was not necessary a 
resource but could have become an additional stressor when it added additional 

complexity while the amount of work (demands) remained unchanged. Further, the 
findings underscored the need to collect objective physiological evidence of stress to 
supplement self-reported information (self-reported biases may partially explain the 

inconsistent findings with hypothesis). 
Patacchioli et al. (70) 
2015 

CPET BP, HR, CPET-
derived 

parameters 

Cortisol & Increased salivary cortisol, BP, HR, CPET-derived parameters and dampened 
salivary α-Amy were detected in a population of healthy sedentary menopausal 

women in response to CPET. The flattened salivary α-Amy response to stress might 
represent the exhaustion of the adaptive capability of the system induced by the 
chronic SAM system hyperactivity, which is a relevant factor for the increased 

CV/CMR during the post-menopausal age. 

α-Amy 
 

Skoluda et al. (71) 
2015 

Stroop test, 
Cold pressor 
test, TSST, 
Ergometer 

HR Cortisol & Salivary cortisol, α-Amy and HR were obtained in a population of healthy subjects who 
underwent four of the most common stress protocols and a no-stress condition (rest) 

in a randomized order. All stress protocols evoked increases in perceived stress 
levels. However, ergometer test evoked higher increase of salivary α-Amy and HR 

whereas uncontrollable and social-evaluative threatening stressors most likely elicited 
HPA axis stress responses. 

 
 
 
 
 

α-Amy 
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Sripongngam et al. 
(72) 2015 

Mental task HR, HRV, 
Plasma renin 

activity 

α-Amy Before and after a mental task challenge, salivary α-Amy, plasma renin 
concentrations, HR and reduced HRV components were measured in healthy adults 

randomly allocated into either a traditional Thai massage (TTM) group or Control 
group, after which they were switched to the other group with a 2-week wash-out 

period. The results showed that TTM can significantly reduce psychological stress. In 
fact, salivary α-Amy was found to be significantly decreased in the TTM group in 

association with an increase of HRV components and decrease plasma renin activity. 
 
α-Amy: α-Amylase; BP: blood pressure; BMI: body mass index; CMR: cardiometabolic risk; COMT: cathecol-O-methyltransferase; 
CPAP: continuous positive airway pressure; CPET: cardio-pulmonary effort test, cTnT: cardiac troponin T; CV: cardiovascular; HbA1c: 
glycated hemoglobin; HF: high frequency; HPA: hypothalamus-pituitary-adrenal; HR: heart rate; HRV: heart rate variability; IL-6: 
interleukin-6; LF: low frequency; MAP: mean arterial pressure; OSA: obstructive sleep apnea; SAM: sympathetic-adrenomedullary; T: 
testosterone; T/C: testosterone/cortisol ratio; TSST: trier social stress test; WC: waist circumference. 
 


